with essenfial steel 


We are lucky that America can, without serious detriment to any phase of the 
war effort, use steel ...and produce the steel to use... for every indispensable 
war weapon, material or war production facility that cannot be suitably or safely made of other 
materials. ® This does not mean that steel is a drug on the market, or that substitutes are not being 
sought for many purposes, or that these substitutes should not be used when found suitable. @ But it 
does mean that, when no suitable substitute has been found, America need not attempt to do without 
steel where steel is necessary. For to do without necessary steel when steel is available, or to use am 
unsuitable substitute, would be uneconomical and frequently unsafe. In other words, America can 
afford to be economical with essential steel for essential purposes . . . whether it be for guns and tanks, 
buildings and their concrete pile supports, or machine tools or bayonets ... just so long as the require 


ments are reasonable and the war effort is truly served. 


RAYMOND 


THE SCOPE OF RAYMOND’S ACTIVITIES includes every recognized C 0 5 C + 7 T t Pl L 7 C 0 M 2 A KY 


type of pile foundation—concrete, composite, precast, steel, pipe 
and wood. Also caissons, construction involving shore protection, Branch Offices in Principal Cities 


ship building facilities, harbor and river improvements and 
140 CEDAR STREET, NEW YORK, N.Y: 


borings for soil investigation. 
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re FIRE STOPS THE JOB 


Fire Prevention Week, Beginning 
October 3, Carries a Warning 
for Construction Engineers 
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CATERPILLAR TRACTOR CO. * PEORIA, ILLINOIS 


TO WIN THE WAR: WORK-—FIGHT—BUY U. S. WAR BONDS 
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Something to Think 


About 


A Series of Reflective Comments Sponsored by the 
Committee on Publications 


rather silly. No engineer would ever think of 

asking ““‘Why drawings?’ because every engineer 
knows that drawings are necessary for the construction 
fan engineering project. However, not everyone seems 
to be so sure that specifications are necessary, and this 
uestion is often asked in all seriousness. Contractors 
n particular ask it, and many engineers too. 

The general attitude seems to be that construction 
specifications are unnecessary evils, or merely a bulky 
st of unimportant papers to which no one pays any 
attention—except for the purpose of drawing up a 
ontract. In short, specifications are considered as 
just so much red tape. 

Do We Encourage Re Tape?~As engineers, we have 
1 solemn duty to eliminate red tape wherever we find it. 
This is particularly imperative in wartime, when such 
neficiency may prove extremely costly in materials 
and life. We have therefore a double duty to review 
wir practices in specification writing. We should ask 
urselves whether specifications have been handled in 
i less efficient manner than the rest of our engineering 
eforts, or whether we have neglected to train our 
engineering personnel so that it can turn out just as good 
engineering work in this field as in other fields. 

Answering these questions, we find first that the most 
common criticism against specifications is that they are 
too long and bulky. This is definitely true. By careful 
editing, many specifications can be reduced 50 or even 
10 per cent in length without losing any of their essen- 
tials—the elements needed by a bidder to submit an 
intelligent bid. An attempt at such simplification has 
deen instituted by a committee working under the 
auspices of the National Bureau of Standards. In a 
pamphlet recently published, it is shown how speci- 
‘cations can be cut down in length by using a telegraphic 
style or a non-sentence structure, which eliminates all 
*xcess language and leaves only crisp, technical terms. 

A Puzzle for the Bidder.~Next we find that speci- 
‘cations ate criticized for being complicated and con- 
using. There are many of this kind. First come those 
‘Mat are full of cross references from paragraph to para- 
graph, or exceptions to statements, followed by excep- 
“ons to exceptions, in an endless run-around throughout 


Ta question, “Why Specifications?” may seem 
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Why Specifications? 


By Rotr T. Retz, Assoc. M. Am. Soc. C.E. 
Civic Encrneer, U.S. Encineers, War DePparTMENT, JACKSONVILLE, FLA 


the entire document. This keeps the poor bidder guess 
ing at what is applicable and what is excluded. 

Then we have specifications containing references to 
standard specifications which are unfamiliar or difficult 
to obtain, or which, when obtained, are found to be 
superseded one or more times. Furthermore, there are 
specifications full of bulky extraneous matters, only 
remotely, if at all, related to the work at hand. All of 
this forces the bidder to wade through a maze of papers, 
searching for the kernel of the idea, the thing he ‘“‘must 
comply with.”’ 

Why Specify Every Screw2~Another kind of specifi- 
cations equally at fault are the over-fussy ones. These 
are written by men who think that every little screw, 
every half pint of paint, every tiny piece of equipment, 
must be specified. Likewise, they write lengthy and 
extensive descriptions of materials and manufacturing 
processes, such as lumber, creosote, steel, or welding 
specifications, which in many cases are of very old vin- 
tage. And we know that specifications do not improve 
with age. 

Such practice is so much more deplorable because it 
is so easily rectified by reference to applicable national 
standard specifications. A wonderful tool is at hand in 
the documents of a number of national organizations, 
such as the American Society for Testing Materials, 
the American Standards Association, the American 
Institute of Steel Construction, and others. Construc- 
tion specifications should, in general, refer to these 
standards for materials, manufacturing processes and 
test methods, and also for the more standardized field 
processes, such as welding and steel erection. 

But other field processes and construction procedures 
should generally be included in detail, unless result or 
performance requirements can be specified. The latter 
is always preferable. Those standard specifications 
with which the manufacturer is most familiar should 
be used. Minor items can most readily be covered by 
a short statement that they “shall be standard com- 
mercial grade.’’ Such practices, if adopted generally, 
would eliminate much of the criticism against over 
fussy specifications. 

Another Failing, Ambiguity.~ Finally, many specifica 
tions are full of ambiguities. These are found in care 
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lessly worded requirements or in ideas that are not 
thought through. The most common example of an 
ambiguous phrase is ‘“‘as directed by the engineer,” a 
term which does very little except create doubt as to 
what the engineer will require. 

As a consequence of these weaknesses, many small 
concerns dare not bid on work with this kind of speci- 
fications. This is because these bidders do not under- 
stand the specifications, and do not have the time or 
ability to study them. Accordingly, in order to stay 
out of trouble, they refuse to bid. Thus such speci- 
fications, instead of being an assistance in getting bids, 
are an actual obstacle. 

Is it any wonder that contractors and field engineers 
alike consider specifications unnecessary and super- 
fluous? As a result of this attitude, we find that con- 
tractors submit bids without bothering to study the 
specifications, and in a few known cases, even without 
having seen them. 

A Frank Admission.~The responsibility for this situa- 
tion rests solely with the engineering profession, and both 
government and private engineers must take the 
blame. The situation that has been described is par- 
ticularly true of government specifications, although 
in all fairness to the government engineers it should be 
noted that when a private engineering and architectural 
firm writes specifications for government work, they are 
generally no better, and very often worse. It seems 
that most men who have anything to do with govern- 
ment work invariably feel that it must have a lot of red 
tape. They do not seem to realize that if there is red 
tape, the responsibility for it rests primarily with them. 

There is absolutely no excuse for tolerating any red 
tape in engineering specifications. If they are to serve 
their purpose, they can be and must be simple. This 
is necessary because specifications do, of course, have a 
very definite purpose in any construction project. Their 
basic function is to supplement the drawings. The 
function of the drawings is to show what the work is, 
where it is, and how big it is (scope, location, and dimen- 
sions). Where the drawings show everything necessary 
to construct the project, no specifications are necessary. 
But in most cases the drawings are inadequate to de- 
scribe all the work to be done. The main points to be 
covered under the specifications are: 


1. Scope of work under contract, that is, work 
included and work excluded. 

2. Performance or result requirements. 

3. Materials and equipment requirements. 

4. Workmanship and installation requirements. 


If an engineering project is to Le done in an economical, 
efficient, and tc: hnically good manner, these main points 
are necessary. Anything else is extraneous. Keeping 
these main points in mind, it should be a simple job to 
write a short, clear, understandable specification, free 
from ambiguities and over-fussy or complicated require- 
ments. It should be simple, but it is very seldom done. 

One may wonder why it is not possible to obtain the 
same degree of excellence in writing specifications as in 
making drawings. We usually have little difficulty 
in getting draftsmen and designers who can make draw- 
ings that are quite useful for the purpose intended. Of 


Vou. 13, No, 


course, these men have had training in the work 
training which involves not only the manual labor by; 
also the more important process of thinking the jot 
through, of analysis and synthesis. But how map, 
draftsmen and designers have had a correspondin, 
training in writing specifications? Very few indeed 

Training to the Rescue.~That may give the answer ; 
the question specifications?’’ Specifications ay, 
for all practical purposes useless unless they are fre, 
from the weaknesses and defects that have been oy 
lined. On the other hand, specifications can fyjg) 
their purpose and be of valuable assistance to enginee, 
and contractor alike, if these defects are eliminated 
The only way to accomplish this is to provide training 
for those who do this work, in the same way that drafts 
men and designers are trained. 

Specifications writing is no drudgery. It may seen 
very specialized, but actually it touches upon mam 
fields. The specification writer must know English 
and how to express himself. He must be familiar wit! 
materials, and with manufacturing and constructic; 
practices, and must know the various nationa 
standardization organizations and their publications 
He must likewise be familiar with contract law. And 
of course, he must have practical experience coupled 
with good common sense. 

The larger governmental and private organization: 
should organize their engineering work so that young 
men will be given adequate training in specificatio: 
writing. The office should be supplied with a wel 
equipped library of national standard specifications 
and the specification writers should be sent on frequent 
trips to the construction project. We might then be 
able to rid ourselves of much bad practice, and obtai 
specifications that would benefit the consumer, the eng 
neer, the producer, and the contractor alike. This » 
turn would result in a wider field of bidders, a bette: 
understanding and good will between all concerned, an 
a lower or fairer price. 

The Necessary Corollary.~However, the questior 
Specifications?” has not yet been entirely answere: 
because good specifications alone will not guarantee tha 
the owner gets what he wants. A necessary corollary 
adequate inspection. It serves very little purpose | 
have well-written specifications if these are not strict!) 
observed, and this will happen only if there are competen' 
inspectors at places of manufacture and construction 

To compensate for lack of inspection, some enginee™ 
require that “The contractor shall guarantee that th 
materials and work meet the requirements of the spec 
fications.”” One must be very naive indeed to believ 
that such a clause will insure compliance with the 
specifications. Therefore any engineering orgamiz 
tion that neglects to provide for adequate and competet 
inspection is only fooling itself. Such inspection © 
just as important as well-prepared design, drawings, 4" 
specifications. 

Accordingly, besides training its specification wnte™ 
a progressive engineering organization will also 
inspectors of materials; equipment, .and constructor 
These two ‘fields—specifications and 
complementary. One without the otber is like @ 
one-legged man. Together they form the basis lor 
good engineering works. 
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Steel Caissons Support New Orleans Dock 


By C. G. Cappet, M. Am. Soc. C.E. 
W. Horace Company, New Orveans, La. 


for the Navy in the harbor at New Orleans, La., 

involved a method without precedent on the 
ower Mississippi. To carry the loads of a traveling 
santry and locomotive crane, a massive, heavily rein- 
‘orced concrete deck is provided, supported on cylindri- 
al steel caissons. These cylinders range from 4 ft to 
', ft in diameter and from 77 to 107 ft in length. 
(he shells, '/: in. thick at the top and */s in. thick at 
the bottom, were filled with concrete. In typical sections 
the caissons are placed three in a bent, 18 ft 6 in. on 
enters, the bents being 20 ft on centers. Transitional 
sections followed the same general principle. Joints for 
ireeexpansion are provided in the decks at approximately 
%0-ft intervals. As the critical part of this construction 
was entirely with out precedent along the lower Missis- 
ippi, the contractor was faced with numerous problems. 
How were caissons of such size to be handled? How 
were they to be held in place against the effect of the cur- 
rent until they were well seated? 

Among the many methods considered for sinking was 
the time-honored one of weighting the caissons and dig- 
ging them out. It was estimated that 1,100 lb per sq ft 
vould have to be put on the penetrated surface to move 
thecaisson. Also, considering the very small diameter of 
the caissons, it seemed question- 
ible whether a bucket could be 
perated inside them. 

It was finally decided that 
they would be delivered to the 
site fulllength. An 80C double- 
acting hammer and a O-R hammer 
vere used in the driving. The 
lesign of the driving hood re- 
quired a great deal of study. 
Hoods could not be changed for 
‘aissons of different diameters, 
and the three sizes were so nearly 
the same that grooves to receive 
their tops would not have suffici- 
eatly strong side walls to with- 
tandthe terrific beating they 
would receive. 

The first driving hood designed 
veighed about 16,000 Ib but as 
© loundry in the South was 
vailable to make a casting of 
this size, the weight was reduced. 
Tooves in the base of the driv- 
1g hood were arranged on the 
of internal reten- 
1, assuming that the caisson 


Dini and construction of a ship repair dock 


would stand up better under spreading than under 
squeezing. There was danger that the top of the caisson 
would roll during driving, so the grooves were made in 
concentric circles to contact the inner edges of the 
caissons. A cast-steel thimble filled with '/»-in. and 1-in. 
loose plates was used as a cushion plug. The springiness 
of the loose plates was depended upon to give sufficient 
cushion against the punishment on the hammers. 
Special leads with sufficient spread to take the largest 
caisson were constructed with a semi circular bolster in 
front of the hood for spotting the caisson. It was found 
unnecessary to have a second bolster at the top of the 
caisson to counteract the pressure of the current, which 
we had feared would have a tendency to push the caisson 
out at the top before it was seated on the bottom. 

The next problem was to determine whether or not 
these caissons could be driven without excavating simul. 
taneously. We were all of the opinion that after a cer- 
tain penetration had been reached, the enclosed earth 
would form a plug which would cause us to be driving a 
total stick 4 ft in diameter, which we thought was im 
possible, or else that we would be driving against fric 
tional resistance both inside and outside of the caisson. 
To remove the plug of soil inside the caisson during driv- 
ing,.a powerful jet pump was mounted on the driving as- 


NEARLY COMPLETED WHARF SECTION SUPPORTED ON STEEL CONCRETE-FILLED CAISSONS 


459 


CoMMITTEE ON PUBLICATIONS 


“a 


poty 
Ag 
. 
{ 
>. 
= 
We 
1S 10! 


460 


sembly; this pump was 
capable of developing a 
pressure up to 1,000 Ib 


per sq in. with com- 
paratively small vol- 
ume, or up to 1,000 


gal per min under a 300- 
Ib pressure. In order 
that the jetting opera- 
tion might be carried on 
simultaneously with 
the driving, holes were 
provided in the driving 
hood. 

It was originally in- 
tended to use an air 
agitator, in order to 
make possible excava- 
tion and driving at the 
same time. However, it 
was found that the jet 
pump was powerful 
enough to keep the earth 
inside the caisson prac- 
tically fluid, and that 
the operation of the air 
agitator simultaneously 
with driving and jetting 
would complicate and 
slow up the driving. 
The two operations were 
therefore done sepa- 
rately. The caissons 
were thus successfully 
driven from 40 to 70 ft 
into the bottom—an average of approximately 60 ft. 

Caissons were delivered in barges to the site, picked up 
in single pieces, spotted by instruments to the exact driv- 
ing location, and driven by the hammer until a resist- 
ance of some 30 to 40 blows per ft was encountered, at 
which time the jet was inserted inside the caisson and 
driving and jetting continued to the required penetration. 
Driving conditions varied considerably. The least resist- 
ance encountered while jetting was 15 blows per foot, and 
the maximum was about 300. 

As originally designed, the caissons had splice plates 
on the inside at each horizontal joint and a cutting edge 
composed of one 12-in. wide, */,-in. band around a */s-in. 
shell. At the request of the contractor, these details 
were changed to make possible the use of an automatic 
welding machine. The Jones and Laughlin Steel Cor- 
poration, which fabricated the caissons in its New Orleans 
plant, installed a special machine to make the circum- 
ferential welds; in this a very ingenious rack arrange- 
ment turned the caisson under the welding machine. All 
plates were ordered in proper length so that there would 
be only one vertical or longitudinal seam per plate, and 
these seams were staggered in the caisson. The cutting 
edge was reinforced by the addition of a '/, by 24-in. 
plate. Splice plates were ommitted. 

It was definitely determined under field conditions that 
good welding will withstand any amount of hard driving 
but that poor welding will not. Some few caissons de- 
livered with hand-made welds failed under driving condi- 
tions. Examination clearly showed that the failure was 
due to poor welding. All this trouble was overcome by 
machine welding. 

The site of the dock has been used for ship repair since 
the time of Jean LaFitte, so it was expected that all man- 
ner of obstructions would be encountered. To remove 


Spectra Drivinc Leaps Pickinc Up a 
Steel Caissons Were Delivered and Driven in One Piece 


these as far as possible, the site was cleaned with a clam 


shell bucket, which eliminated quite a bit of timber and 


the like. Actually few obstructions were encountered 
One or two logs, and what was apparently an old wooder 
barge, were cut through by heavy driving and the us 
of the jet. This jet was powerful enough to cut off 
wooden pile at practically any depth we could reach by 
the force of the water only. One caisson cut through som 
3 ft of timber in this manner. 

The only other major obstruction encountered in th 
course of the driving was an old steel tank or boiler 
the exact nature of which was never determined. W 
finally excavated around it, found a manhole in it wher 
we could make a line fast, towed it out into deep water 
and let it go. 

Caissons could not be excavated closer than about $1! 
of the toe without danger of blow-ins. In trying toe 
cavate deeper, we caused one caisson to fall suddenly +! 
under its own weight from a blow-in. Excavation wis 
very efficient, using a 6-in. pipe with a 1'/:-in. air con 
nection turning up into the bottom. Air was supplied ) 
a 315-cu ft air compressor; agitation was accomplished 
by an ordinary jet pump providing about 150-Ib pressur 
and 300 gal per min. Where the soil was sandy, exca’ 
tion was very rapid, but there it was clayey, it was slo" 
However, the operation as a whole was very satisiactor) 
An auxiliary pump kept the water inside the caisson ® 
any desired level. 

For placing the concrete in the caisson, to within abov 
8 ft of the toe, it was planned to use an under-water ©" 
crete bucket. This is nothing but a long pipe some *°® 
20 in. in diameter with a closely fitting gate in the > 
tom. The load line is attached to this gate, thus keeping 
it tight until the bail line is pulled and the load line le 
off after the bucket has been seated in the fresh concret 
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however, that when the delivery 
distance was within 600 ft, two 
lines discharged 44 cn vd per hr, 
which was 10% above that ex- 
pected. As a matter of fact, this 
unit could receive and place the 
ultimate output of a 27-E con- 
crete paver. 

It is interesting to note here that 
from the practical viewpoint, the 
brackets designed for welding to 
the caissons appeared to be quite 
light for the loads to be imposed. 
To eliminate all skepticism, a field 
test of the brackets was arranged. ae 
Two 25-ton hydraulic jacks were a 
placed between two of these . | 
brackets, welded over and under 
on the caissons. When brackets 
designed to carry some 25 tons 
were stressed to the ultimate, it was 
found that they actually supported 
more than 50 tons without undue 
fatigue. This test was quite con- 
vincing. It should be mentioned 
that the forming carried a load un- 
precedented in this section for 
construction of its kind. One con- 
crete beam carrying the locomotive- 
crane tracks was 7 ft wide and 5 ft 

Because of certain objections to this method, it was deep, weighing well over 5,000 Ib per lin ft. 
finally decided to use pumpcrete equipment with a The structure was designed for the Todd-Johnson Dry 
plant set-up on the land side of the levee where there was Docks, Inc., by Frederic R. Harris, Inc., consulting 
rail connection. The pump was set on the river side of engineers of New York, N.Y. Construction was accom- 
the levee, and a paver placed on a platform at a level plished by the W. Horace Williams Company, of New 


Supports FOR CONCRETE FoRMS WERE BRACKETED TO STEEL CAISSONS 


a clam with the top of the levee. The paver was served by Orleans, under the personal supervision of the writer, a 
er and trucks in the ordinary manner. member of the firm. The Navy was represented by Lt | 
ntered [he delivery pipe was run down inside the caisson to Comdr. H. C. Crandall, Officer-in-Charge of Construc- 
wooder the very bottom, and a plug in the end of the pipe kept _ tion, ably assisted by Lt. C. Spitzfaden, Jr. After con- 
the us ut the water until the line was filled with concrete. struction was completed, Lt. Comdr. Crandall was | 
t off The concrete pushed the plug out and then filled the moved to another assignment and Lt. Comdr. J. G ‘ 
ach by aisson, so that it was necessary to disjoint the pipe in Gilbert took over and directed completion of the records < 
h some 2)-{t sections only. Never at any 
time in the entire operation was 
im the the seal lost 
boiler fo support the superstructure 7 
1 W luring concreting presented quite | 
- where problem, which however was - 
water solved—and successfully—by weld- 
ing brackets to the caissons. 

mut ft These brackets support the main 
to ex girders of the superstructure. On a 
nly 4 it these girders were placed steel 
on was eams generally 18 by 7-in., 47-Ib, 3 
ir con H-beams approximately 4 ft 8 in. 5 
lied centers, on which were placed 
plished longitudinally 8 by 8-in. timbers 
ressur tosupport the forms. These forms 
xa were built before installation, in a 
s slow yard adjacent to the work. For 
actory. ucreting the deck, the same plant 
sson 3 wed for the concreting of the 

| ‘issons was utilized. This equip- 
| abou ment Was supposed “to deliver ap- 
ar proximately 40 cu yd per hour 
e 16 under ideal conditions. Initially it 
he D0 "as possible to secure a production 
ne ‘some 32 cu yd per hr on the 
line Ie dasis of 


duplex pump operation 
nc It single delivery. It was found, Concrete Bernc Pumpep Into A CArIssON—FROM A PLANT LOCATED ON LAND 
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after peace isdeclared. Experts dis- 

agree and use different bases for their figures. While 
their guesses cannot be really accurate, we cannot escape 
the assumption that there may be many millions. If 
plans for employment are not made now, war veterans 
will be found in the bread lines, in the soup kitchens, 
among the street corner apple-sellers, and there will be 
those other thousands forced to exist on a bare subsistence 
wage made possible by ‘“‘make-work’’ projects. 

Plans and ideas for our salvation in the postwar period 
are advanced and discussed daily. Postwar thinking 
ranges from the one extreme of a 100% federally con- 
trolled national economy to the other extreme of com- 

; plete negation of any planning now by any local, state, 
. or federal unit of government for 
any postwar activity. It isreason- 
able to assume that the sound path 
lies somewhere between these two 
extremes. 

Those wishful-thinking optimists 
who feel that we shall glide grace- 
fully from our wartime economy 
into a period of great and lasting ms 
prosperity for all, usually base "ae 
their expectations upon the great 
reduction in the volume of con- @ 
sumer goods that is occurring dur- 
ing the war. They point to the 
fact that many consumer wants are 
now being deferred and that large 
mass savings in the form of war 
bonds are accumulating. These — . 
savings, they believe, will be spent — 
for consumer goods the day after 
we turn back to business from 
celebrating a new armistice day 
marking our certain victory over 
the Axis. But we may well wonder 
what there will be to buy during 
those first months of our hard-won 
peace. Stocks of consumer goods, "¥4 Phot 
household equipment, and automo- 


Needed for the Postwar Period 


Public Works to Absorb Excess Employables 


By WituiaM N. Carey, M. Ao. Soc. C.E. 


Cotonet, Corps or Enoineers, U.S. Army; Cuier ENorneer, Feperat Works Acency, WasHincron, D.C. 


NEMPLOYMENT and PPARENTLY everyone has a post- jobbers, and merchants are stead), 
want have always been Sia <4 war plan. Members of Congress dwindling, and those stocks canno: 
mese-twin ghosts ready to have evolved 27 or more bills on postwar be fully replenished until factorie. 

haunt any municipality at the plans since the first of the year without now making war goods have recon 
slightest opportunity. We have passing a single general public-works verted to produce peace goods. Thi 
been well haunted before. Must we planning bill. Datly hundreds of speak- reconverting process takes time, an; 
face that fear again? Is there real ers present their own personal schemes it does not employ a great deal oj 
danger of large-scale unemployment by radio, press, and to the local luncheon labor. 
i lurking just beyond the armistice’? club. Yet no agreement upon a work- Practically all agree that needes 
With eleven million or more men in able program has been reached. In this public works must be made ready 
the armed services at the end of this address, which was presented before the absorb as many as possible of thy 
war and other millions in specialized Thirtieth Annual Convention of the employables who are not taken by 
war industries, it is any one’s guess League of Minnesota Municipalities, industry and agriculture. Inalette; 

as to just how many men there will Colonel Carey warns that if the stagger- dated May 22, 1943, Presiden: 
be, able and willing to work, who ing costs of improvised projects and di- Roosevelt wrote the Vice-President 

cannot immediately be absorbed by rect relief are to be avoided agreement “It has been more than two year 
private industry and agriculture must be reached and plans prepared. since I first called the attention of tx 


TyprcaL or Pustrc Works ror THE Postwar Era Is THE LAKE BURNT MIL | 
biles available to wholesalers, Designed by the Norfolk (Va.) Public Works Department. Concrete Spillway Show 
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Congress to the need for preparing 
in advance plans for public works and improvement pro} 
ects to be undertaken in the postwar period. During 
the war we are deferring the construction of every project 
not vitally needed for war purposes. By so doing w 
are storing up a reservoir of work that can be under 
taken when the war is over and thus be useful in provid 
ing employment opportunities and demands for materials 
But if such projects are to be ready for rapid inauguratior 
in the postwar period, the plans and specifications must 
be prepared during the war.... 

‘“. . .I believe that a federal grant to support the mor 
general planning activities of these (local) government 
along with reimbursable advances to cover the de 
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wiled planning for their individual 

noiects would be an effective means 

»assure that plans will be ready when i 
they are needed.” 
With further reference to postwar 
sublic works projects, the President, 
a memorandum of the same date, 
.» the heads of federal departments 
ind agencies said, in part: 

‘If, however, such projects are to 
be ready for a quick start at the time 
of need), the plans must be made 
~eady in advance and all the possible 
oreliminary arrangements com- 
pleted.” 

it would be easy to assemble a 
hundred recent quotations in the 
ame vein by prominent citizens, local 
nd national, and of both political 
oarties to show that these leaders are 
wwake to the real need for detailed plans now for postwar 
work. A large program of public works “ready for a quick 
start” cannot be developed with a simple turn of the wrist, 
x even by appropriations of money by Congress, the 
states, and municipalities. Time—much time—and effort 
must be expended, in addition to money, before a program 
an be made ready for operation. We are inclined to for- 
get how much time is necessary even when money to 
build the needed works is ready and begging for use. 


FWA Photo 


LEARNING FROM PAST EXPERIENCE 


Let us look back for a moment to our experiences dur- 
ng the last severe depression when the Public Works 
\dministration was created by Congress. To PWA was 
allotted three billion three hundred million dollars to aid, 
by means of loans and grants, in the construction of 
needed, sound public works. States, municipalities, and 
ther corporate bodies, which wished to participate in 
the program, generally had ideas—some of them rather 
anciful—but they were all undeveloped. It was neces- 
sary to develop the sound ideas into workable, practical 
undertakings, adequately covered by legislation, financ- 
ng, and engineering. 

Generally speaking, a large majority of the projects 
submitted to PWA required state or local legislation to 
authorize the work and to create a body to construct and 
perate the project, to authorize bond issues, and for 
many other purposes, before construction could even be 
cegun. It was necessary to formulate a practical and 
sound scheme of financing, in some instances to set up 
trusteeships, to negotiate the sale of securities, and to 
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Tus VENTURI Cone Is Part or A Houston (Tex.) WATER Project 
One of 300 Water Supply Projects Financed by FWA Under the Lanham Act 


perform other functions of a financial nature. It was 
necessary to study the technical features of each contem- 
plated project in detail, to coordinate the proposed work 
with existing facilities, to prepare working plans and 
specifications, and to draft other contract documents. 
It was necessary to attend to, and complete, all these 
operations, functions, and details before a single man 
could be put to work on PWA construction. These pre- 
liminary, though absolutely vital, steps consumed time, 
the extent varying with the size, type, and location of 
the project and with other factors. And the loss of time 
delayed the fulfilment of the primary purpose of the 
program, which was to provide jobs quickly. Eighteen 
months went by before it was possible to put as many as 
a hundred thousand men to work. 

But unemployment and want could not wait for engi- 
neers and architects to develop plans and _ specifica- 
tions, for the slow processes of law and finance to take 
their devious courses, and for the working out of the 
many problems that had been left unsolved before the 
depression descended upon us. In this dire social emer- 
gency, rather than to distribute a dole as such, the Presi- 
dent. reallocated 400 million dollars of PWA funds to the 
Civil Works Agency, through which the states impro- 
vised projects on which the unemployed could be put to 
work at once. This was the opening door for the Works 
Projects Administration and the so-called ‘“‘security 
wage.’’ In its earlier years, WPA was also forced to re- 
sort to improvised projects of doubtful, if any, permanent 
value as public works. Sharply divergent views as to 
proper methods of federal participation in public works 

for unemployment relief purposes be- 

4 came political issues. It took a second 

war, with its resultant manpower short- 

age, to clear the situation to the point 

where, I believe, nearly all thoughtful 

citizens will now agree upon the follow- 
ing general principles: 

1. That government, both federal 
and local, has an obligation to help close 
the gap when private initiative cannot 
provide all the jobs necessary to main- 
tain full employment. 

2. That the most useful jobs govern; 
ment can furnish are in the construc- 
tion of soundly conceived public works 
which add to the nation’s wealth and 
promote general welfare. 


AN ELementaRY ScHooL aT Newrort News (Va.) RECENTLY COMPLETED 3. That worth-while public works 


Typical of Numerous Buildings to Be Needed at the Close of the War 


require months of advance planning 
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for engineering surveys, the preparation of plans and 
specifications, and the acquisition of land. Jobs can- 
not be called into existence by money alone, or by wav- 
ing a magic wand. 

4. That doles are enervating, and undermine self- 
confidence, and that no honest man wants a dole as a 
substitute for a useful job at decent wages. 

5. That improvised relief projects are useful in sus- 
taining life, but seldom add much to permanent material 
wealth. 


MUCH DISCUSSION BUT LITTLE ACTION TO DATE 


While these principles of a “‘ Declaration of Independence 
Against Unemployment” are generally conceded, to date 
little has been accomplished in the way of working them 
out. Only small and timid beginnings have been made. 
In December 1941, Congress appropriated ten million 
dollars to the Public Roads Administration, a unit of the 
Federal Works Agency, for the purpose of matching the 
funds of states desiring to make working highway plans 
and specifications for future highway development. AIl- 
though this fund has been available for use for the past 17 
months, only half of the ten million has been called for to 
date by the states. New York City is an outstanding ex- 
ample of a municipality that already has allotted sub- 
stantial funds of its own for the purpose of developing 
final working plans and specifications for sound and 
needed public works (See Crvi. ENGINEERING for 
August, page 353). Some municipalities and states are 
accumulating reserves in the form of war bonds to finance 
public works after the war. Taking the country as a 
whole, however, surprisingly little has been done either 
nationally or locally toward translating public works 
ideas into plans and specifications on which bids could 
be.taken. In this sense postwar public-works construc- 
tion is like Mark Twain's weather. Everybody discusses 
it, but few are doing anything practical about it. 

It should be plainly evident to all that, for maximum 
success, a postwar public-works program must evolve 
from the municipalities and the states. Such a program 
must have its origin in the “grass roots’’ of the nation. 
If apathy on the part of local subdivisions of the govern- 
ment finally forces the national government to advance 
some general emergency made-work program, it is cer- 
tain to be wasteful of money and non-contributory to 
permanent prosperity. 

Now, while we are still at war and while older engi- 
neers and architects are becoming available by the 
hundreds, we have the best opportunity we are ever 


VoL. 13, No. 10 
likely to have to plan in detail a sound 
national program of public works, }, 
is reasonable to suppose that we ar, 
not going to have a year or two after 
the war in which to commence to begir 
to get ready to start these plans 
When the boys come home and ti, 
millions now working in war industrie: 
have been discharged, the need may 
be immediate. If we have a publi 
works program well prepared in a¢ 
vance, we can provide millions of jobs 
at once. If we haven't a progran 
prepared—prepared in all its engineer 
ing and legal aspects—then we wij 
probably go through the old expen 
sive cycle of CWA and WPA, wit 
hastily improvised projects of |itt) 
permanent value on which people ca: 
be employed at bare subsistenc 
wages. That isn’t going to add up: 
prosperity for anybody. Doubtless private business wi 
eventually provide all the jobs necessary to maintain 
general standard of living at a high level. There is no i: 
dication, however, that private business, unaided, cx 
handle the colossal job of economic readjustment we must 
inevitably face in the immediate postwar period. 

Whea we do develop a postwar public works constry 
tion program, reason dictates that it should be nations 
in scope and control. It must be national so that it 
can be integrated into local, regional, and national need: 
and be capable of management in such a way as to com 
plement the reconstruction efforts of private business 
With a controlled national reservoir of worth-whik 
projects, the valve could be turned on in areas wher 
private industry cannot provide all the jobs needed an 
shut off in areas where private industry alone can absort 
the unemployed. 

Moreover, without a properly balanced program, 
run the risk of seeing public works left to the mercy 
various pressure groups. The group that could make th 
most noise, or exert the greatest political influenc 
might press its pet projects at the expense of commun 
ties in greater need. This could involve enormous wast 
of public money. For example, magnificant airports 
might be demanded and built in towns that don't nee 
magnificant airports, superhighways constructed in areas 
where present roads are adequate, monumental publi 
buildings erected in cities that have a far greater need {or 
adequate water treatment works or sewage disposi 
facilities, and other works similarly wasteful of publ 
funds constructed. 

The question is not, “Can we afford to take such steps 
as have been here indicated to insure full employment 
but we afford not to take them?’ Depressions 
exceedingly expensive. The last one is estimated to hav 
cost the nation 200 billion dollars. That sum does n0t 
include the staggering cost of relief; it is merely the cos 
of enforced idleness. It represents the wealth that wow 
have been created if, instead of millions of unemploye 
we had had full employment. For considerably less 
the war is costing us in this one month of June |», ¥ 
could underwrite full empioyment for years to come, 
assure to ourselves and our children happier, more ©" 
fortable, and better living. P 

If we do not seize the present opportunity to 4" 
postwar unemployment and to build a better Ament 
it will not be because of any shortage of men, materia 
or money, but for some less convincing and less resp" 
able reason. 
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wassee River and the Ocoee 

No. 3 project on the Ocoee 
River are ‘secondary tributary proj- 
ects” authorized in July 1941 as 
sart of the “Second Emergency 
Power Program for National De- 
iense.” The two projects have many 
features in common. Both develop 
, stretch of river with a steep slope 
jownstream from an existing storage 
jevelopment, and in each case the 
turbines at the upstream storage de- 
-elopment operate on peak loads, 
their maximum discharge exceeding 
the capacity of the new plant down- 
stream. The pondage to equalize these peak flows is 
tained at both plants by a gravity dam, which acts as a 
jiversion structure at the head of a long water conduit. 
These conduits are high-level pressure tunnels, with a 
short length of steel penstock down the side hill im- 
mediately back of the power house. The flow in both 
onduits is regulated by a differential surge tank. While, 
s types, the projects are very similar, they vary a great 
leal in size: Apalachia utilizes a river stretch of 22 
miles while Ocoee No. 3 develops a stretch only 11 miles 
ong; the drainage area at the diversion structure at 
\palachia is 1,018 sq miles, and at Ocoee No. 3 only 496 
sq miles; and the installed capacity at Apalachia is 75,000 
kw as compared with 27,000 kw at Ocoee No. 3. 


GENERAL LAYOUT OF PROJECTS 


Apalachia develops a 22-mile stretch of the Hiwassee 
River immediately downstream from the Hiwassee proj- 
ect, which is one of the five main tributary storage de- 


A PALACHIA project on the Hi- 


TVA system. 
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n't nee velopments constructed by the Authority. The river 
in areas lollows a relatively narrow valley cut deep into the sur- 
1 publ rounding mountains. For the first 10 miles it drops only 
need for about 11 ft per mile, but for the next 12 miles the slope 


disposa 


eer is steeper, averaging 26 ft per mile. The maximum gross 
publ 


head available is 440 ft. 
Located in the area where the change in river grade 
ccurs, the diversion dam is a gravity structure with a 
maximum height of 150 ft. The reservoir, 10 
miles long, provides 37,000 acre-ft of useful stor- 
ge, ample capacity for equalizing peak opera- 
tions at Hiwassee. Water is carried from the 
‘am to the power house in a pressure conduit, 
which is a tunnel for most of its length. Ineleva- 
‘ton its profile lies just below the minimum pres- 
‘ure gradient; in plan it connects with the 
power-house site on as straight a line as topog- 
raphy permits. The length of conduit is 8.3 
mules, while the river distance between the dam 
and the power house is 12 miles. 

The high-level conduit ends on the face of a 
teep hillside 220 ft above the river level. Be- 
re reaching this face, the tunnel branches into 
*0 smaller tunnels, each of which connects to 
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APALACHTA DAM ON THE Hrwassee River— 
INTAKE PENstock at RIGHT 


UT HORIZED in 1941, A palachia 

project on the Hiwassee River and 
Ocoee No. 3 project on the Ocoee River 
add 102,000 kw to the capacity of the 
Both are designed for 
power generation only and both utilize 
along pressure condutt connecting gravity 
dam and power house. Their completion 
marks ten years of outstanding achieve- 
ment by the TVA since its creation by 
Congress in 1933. This description of 
design procedure brings to a close a 
informative 
George R. Rich, Chief Design Engineer, 
TVA, in the March issue. 


The Design of Recent TVA Projects 


VIUITI. Apalachia and Ocoee No. 5 
By H. W. Goopuvue, Assoc. M. Am. Soc. C.E., Proyect Encineer, Project 
R. L. SMART, Project Enctneer, Ocove No. 5 Project 
A. A. MEYER, M. Am. Soc. C.E., Civ. Desion Encrveer, TVA 


a penstock. A _ differential surge 
tank is excavated into the rock im- 
mediately back of the tunnel wye. 
The power house is located at the 
river's edge at the end of the de 
veloped river stretch. 

Ocoee No. 3 project develops 11 
miles of the Ocoee River to obtain 
a maximum gross head of 316 ft. 
It is immediately upstream from the 
existing Ocoee No. 2 project, which 
was built in 1912-1913. Some 16 
miles upstream of the upper end of 
the developed stretch is Blue Ridge 
Dam, which regulates about half the 
drainage area tributary to Ocoee 
No. 3 project and provides approximately 183,000 acre-ft 
of useful storage. 

In the lower part of the developed stretch, the river 
slope is unusually steep, averaging 46 ft per mile, but in 
the upper half it flattens out considerably. The most 
economical site for the diversion dam was at the upper 
end of the steep slope, which in turn allowed the crea- 
tion of a reservoir above the dam large enough to obtain 
equalizing storage. The conduit, a high-level pressure 
tunnel, leaves the reservoir adjacent to the dam and ex- 
tends 13,000 ft to a portal 180 ft above the river level 
at the power-house site, at which point a steel-plate 
differential surge tank is provided. A steel penstock 
connects to the power house below. Additional head, 
which is available below the power house, is developed 
by a tailrace channel excavated within the river bed. 


series begun by 


GRAVITY-TYPE DIVERSION DAMS 


At Apalachia the dam is a straight gravity structure 
approximately 1,250 ft long, with a maximum height of 
150 ft and a total concrete volume of 220,000 cu yd. 
The spillway section, 374 ft long, is located in the area 
of the natural river channel with non-overflow bulk- 
head sections extending to the abutments at each side. 
The maximum flood used for the design was estimated at 
150,000 cu ft per sec. It is discharged over 10 spillway 


openings, 32 ft wide, with the masonry crest 25 ft below 
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through seven openings 32 ft wide-with a 
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POWERHOUSE 


\ 
Mc Farland 


There were special 
design conditions at this 
dam, due to the yp. 
usually large amount »; 
silt carried by the Ocog 
River, most of whict 
comes from the 40 y 
miles surrounding th, 


copper mines at Duck 


\ 0 4000 8000 
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f Scale in Feet 


Apalachia“ 
Louisville & — 


town and Copperhilj 
In this area all vegeta 
tion has been killed by 
sulfur dioxide, whict 
formerly escaped int 


Fic. 1. Srre PLAN For APALACHIA PROJECT 


the highest assumed pool level. Control of the reservoir 
is accomplished by means of 10 radial gates, each 23 ft 
high by 32 ft wide. 

While alternate types of dams were carefully investi- 
gated, the scarcity of soil adaptable for embankment fill 
and the unfavorable topographic conditions for a spill- 
way structure apart from the dam made the gravity 
type the most economical for this site. 

The dam is built on formations of micaceous quart- 
zite, hard mica schist, and mica slate, which are some- 
what jointed but very tight, and which have ample 
structural strength for a dam 150 ft high. 

The dam is designed in accordance with the basic 
design assumptions given in the initial article of this 
series (March and April 1943 issues of CrviL ENGINEER- 
ING). A departure was made from the design of pre- 
vious TVA spillways in the type of apron used for energy 
dissipation. The river below the dam being a mountain 
stream with no structures or improvements along its 
shores, the natural river bed is used as the zone of energy 
dissipation. A bucket-type apron lifts the body of dis- 
charging water at the downstream end of the structure in 
order to separate the scouring zone from the foundation 
of the dam. Hydraulic laboratory tests were carried 
out to obtain assurance of this undisturbed zone. A 20° 
bucket angle indicated unusually favorable conditions. 

For the radial gates, an available design originally 
developed for the Hiwassee project was re-used. For 
their anchorage a heavy steel casing is extended through 
the pier, and the gate trunnion pin is set and welded into 
this casing. Reinforcing bars are bent around the casing 
and extended upstream into the pier to provide a direct 
and efficient load distribution. The gates are operated 
by individual hoists. Convenience of 
operation and the possibility of future re- 
mote control from the distant power house 
determined the choice of this type of operat- 
ing mechanism, which is slightly more ex- 
pensive than the traveling hoists used on 
other TVA dams. 


FEATURES DISTINGUISHING OCOEE NO. 3 DAM 


At Ocoee No. 3, the dam is 610 ft long, 
with a maximum height of 110 ft and a 
total concrete volume of 80,000 cu yd. 
The maximum discharge capacity of the 
spillway is 100,000 cu ft per sec, obtained 


26-ft overflow above the crest level. Piers, 
gates, and operating mechanisms are all 
exact duplicates of the Apalachia layout, 
and for energy dissipation a bucket-type 
apron, similar to that at Apalachia, was 
developed from hydraulic laboratory tests. 


the air during copper 
smelting. If successfy 
reforestation is not carried out in the near future, th. 
Ocoee No. 3 reservoir will be completely filled with si}; 
after about 40 years. This possibility was considered j; 
the design to the following extent: 

1. For the stability analysis of the dam, silt |oa¢ 
was added to water load. * 

2. In order to prevent silt from entering the power 
conduit for as long a time as possible, a sluice channe 
was built immediately below the conduit intake, with 
gates through the dam 20 ft below the sill of the intake 

3. Provisions have been made, for the time when this 
sluice arrangement becomes ineffective, to by-pass the 
intake through a desilting basin to be built below th 
dam, if and when conduit and turbine maintenanc 
should make it necessary. 


APALACHIA CONDUIT 


By far the most costly items of these projects are the 
conduits between dam and power house. As their 
hydraulic capacities affect initial cost and power genera 
tion to a great extent, careful studies of costs and power 
output were made to arrive at the optimum conduit six 

At Apalachia Dam the average river discharge i: 
about 2,200 cu ft per sec. With 760,000 acre-ft of con 
trolled storage available at upstream dams, only a smal 
part of the total runoff would be wasted during floods 
Discharge control studies indicated that a turbine in 
stallation using about 2,600 cu ft per sec at average 
gross head and at best efficiency should be selected 

The length of conduit between intake and power hous 
is 44,043 ft, of which approximately 1,600 lin ft is oper 
penstock sections and the remainder, tunnel sections 
Based on a return of 2 mills per kwhr, best economy wa: 


Ocorr Dam No. 3—Stivutceway, AT RiGHT, REMOVES SEDIMENT FROM TUNMBI 
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jotained with a tunnel 
rea of about 260 sq ft 1400 a! 

ior a concrete lined tun- 
el (n = 0.013), or about 
,90 sq ft for an unlined 
‘ynnel (n] = 0.033 on 
TOSS area). The lined 
section was adopted be- 
ause, at about equal 
yst, greater safety in 
yperation and greater 
sssurance against water 
iosses were obtained. sens 

However, an exception 

vas made in a stretch POWERHOUSE. F 


Minimum Hydraulic Gradient 

| 
1100 
Expansion Joint 


Two-11.0° Diameter Penstocks 
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Elevation, in Feet Above Mean Sea Level 


: M lic Gradient 
aximum Hydraulic hen 


12' Diameter Butterfly 
Center Line of Valve = 


Two-12.0' Diameter Tunnels wye 


| EF 13390 
—16.0' Inside Diameter 


~ 66.0' Inside Diameter 


SURGE TANK 


18.0' inside Diameter 


Concrete Lined 
+4 

“Debris Trap 


|. Steel Liner __ 


5,000 ft long near the 900 
upper end of the con- EI 846.0-y 
duit, where pressures 
are relatively low and 

therock isexceptionally "16. 2. 
zood. 

The tunnel is driven through the mountain forming the 
eft, or south, bank of the river, where the rock is pre- 
jominantly quartzite and slate. Several small tribu- 
‘ary streams, approaching the main river between the 
iam and the power house, cut deeply into the mountain 
Jope, and this topographical condition was utilized in 
olanning the tunnel. The alinement and profile were so 
-hosen that, through most of the tunnel, cover exceeds 
wne-half the maximum dynamic head, the amount con- 
sidered necessary for use of a non-reinforced tunnel. 
\ctual cover averages about 300 ft with a maximum of 
100 ft. 


STEEL LINERS USED 


At three tributary streams the tunnel passes just below 
the stream bed, and at Turtletown Creek, the largest 
iributary, well above the stream bed. These four points 
rovided construction access tothetunnel. At two other 
ooints tributary streams cut so deep that sufficient cover 
for a non-reinforced tunnel could not be reasonably ob- 
tained. At all of these six points, steel tunnel liners were 
ised. The liners were designed for full hydrostatic pres- 
sure until the cover was one-fourth of the maximum head, 
then reduced gradually to a thickness of 7/, in. at their 
ends. Liners were assembled at yards located at the 
tunnel adits. Liners at these adits were made 18 ft in 
liameter, the same as the concrete-lined tunnel; other 
mers were made 16 ft in diameter to permit transporta- 
ton through the tunnel. The tunnel profile is at all 
umes below the hydraulic gradient. The grade slopes 
sightly toward the power house, varying from 0.105 to 
1.580%. 

For each of the open-penstock sections, separate power- 
SS cost studies were made. These resulted in a diam- 
eter of 18 ft at the dam, 16 ft at Turtletown Creek, and 

| ft for the diameter of each of the two penstocks at the 
steep drop immediately back of the power house. The 
‘wo power-house penstocks are spaced the same as the 
units in the power house. The wye between the single 
tunnel and the two 12-ft branch tunnels leading to these 
penstocks is located in the hill back of the power house, 
where sufficient cover for non-reinforced construction is 
available. 

Che great length of the conduit made a surge tank 
thead of the power house indispensable. The desir- 
ability of maintaining the same operating characteristics 
‘or these units as obtain elsewhere in the TVA system 
“quired that the tank design take care of a 100% de- 
mand load with minimum pool level, and a 100% load 


-Center Line of Units 


Section THrouGH Power House, PENSTOCKS, AND SURGE TANK, APALACHIA PROJECT 


rejection with maximum pool level, with a net governor 
traveling time of 5 sec. The differential surge tank de- 
signed for these conditions has a tank diameter of 66 ft 
and a riser diameter of 16 ft. The water level fluctuates 
over a range of about 200 ft. 

An interesting feature of the tank is the design of the 
ports between riser and tank. The port area required 
for best performance for the load-on condition is far 
greater than that for load-off. By developing in the 
hydraulic laboratory a port shape which produces differ- 
ent discharge coefficients for flows in opposite directions, 
a fixed port could be used. Paul F. Kruse, M. Am. Soc. 
C.E., was consulting engineer on the hydraulic design 
of the surge tanks for both projects. 

For a tank of the large size required, it was important 
to find a location where a steel structure would not be 
required. This consideration carried much weight in 
the selection of the power-house site. The adopted site 
allowed open excavation of the tank pit from the top 
of the ridge back of the power house. Sound rock ex- 
tends above static water level. The pit is lined with 
concrete, and the upper rings near the surface are sub- 
stantially reinforced. 

All penstock sections are of welded construction. 
They are of the ring-girder design with rocker supports 
spaced approximately 70 ft center to center, and without 
intermediate stiffeners. There is an expansion joint in 
each penstock. 

The head loss in the conduit for a flow of 2,600 cu ft 

sec amounts to 60 ft, or 14% of the normal gross 
head of 425 ft, with the velocity in the prevailing 18-ft- 
diameter concrete-lined section (A = 254 sq ft) equal 
to 10.2 ft per sec. Building of the tunnel required about 
620,000 cu yd of rock excavation; 205,000 cu yd of 
concrete for tunnel and surge-tank lining; and 92,000 
bags of cement for grouting. Penstocks and steel tunnel 
liners required about 4,500 tons of steel. 


OCOEE PROJECT SMALLER 


At Ocoee No. 3 Dam the average flow is 1,270 cu ft 
per sec. Upstream storage amounts to 183,000 acre-ft. 
However, storage regulation includes only 233 sq miles 
of the total drainage area of 496 sq miles, so that the 
relative wastage of flood water is higher than at Apala- 
chia. The power installation was selected to obtain best 
efficiency for a flow of 1,200 cu ft per sec at an average 
gross head of 305 ft. 

The total length of the conduit is 13,370 ft, all in 
tunnel section except for the penstock. The tunnel 
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pierces the mountains at the left side of the river in a 
straight line, through formations of hard slate and 
quartzite. For most of the length, cover over the tunnel 
is very ample, allowing the use of a non-reinforced con- 
crete-lined section. From tunnel-cost and power-loss 
studies, the area of the tunnel was determined as 110 
sq ft. For convenience in construction, a horseshoe sec- 
tion with 12.5 radii was chosen. The minimum thick- 
ness of the concrete lining specified was 6 in 

At two stretches the cover is insufficient for non-rein- 
forced tunnel lining. The first is at the intersection with 
Rough Creek, where a 12-ft-diameter steel liner is en- 
cased in a concrete lining, which forms the overflow 
weir for the creek. This point also served as a construc- 
tion adit. The second steel-lined section was required 
near the adit above the power house. The tunnel pro- 
file remains always below the minimum hydraulic gra- 
dient, and slope varies between 1.1 and 0.67%. The 
power-house adit opens 180 ft above the river level, and 
an exposed steel penstock 11 ft in diameter, of ring-girder 
design, connects with the turbine below. 

The differential surge tank required a tank diameter of 
40 ft and a riser diameter of 10 ft 6 in. The extreme 
fluctuations extend over a range of 130 ft. Similar to 
Apalachia, the coefficient of discharge for the ports be- 
tween the riser and the tank are different for water 
flowing in opposite directions. Topographic conditions 
at the site and economy led to the adoption of a steel 
tank, 148 ft high, founded on a concrete mat. 

For control of conduit flow, a single gate, 12 by 12 ft, 
with fixed rollers and individual hoist, is installed at the 
intake. At the upper end of the power-house penstock, 
there is a butterfly valve 12 ft in diameter. The head 
loss in the conduit for a flow of 1,200 cu ft per sec amounts 
to 24 ft, or 8% of the normal gross head of 305 ft. The 
corresponding velocity in the typical tunnel section (A = 
110 sq ft) is 10.9 ft per sec. 

COMPACT POWER-HOUSE LAYOUTS 

Because of the relatively large head available, the 
physical dimensions of the generating units at these two 
projects are small compared with other TVA installations. 
In the layout of the power houses, this advantage was 
retained by close grouping of all main features, and by 
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condensing the space for auxilian 
features as far as good operatio; 
and maintenance would allow. 

At Apalachia the power insta). 
lation consists of two units, each 
rated at 53,000 hp at 360-ft net 
head, operating at a normal speed 
of 225 rpm. The turbine setting js 
conventional with elbow draft tube and cast-steel scrol) 
case. The throat diameter of the runner is 8 ft 7 iy 
The spacing of the units is 44 ft. The generator room is 
of the indoor type with a crane span of 40 ft 6 in.; th 
electrical equipment is housed in an extension of the 
building up the hill on the upstream side. The contro! 
room is on the level of the generator room floor, and th: 
actuator cabinets are moved into the control room, flank 
ing the main control board. A service bay at the down 
stream end provides space for erection, for a machin 
shop, and for some items for station service. Concrete 
in the power house totals 12,500 cu yd. 

The chosen power-house location—at the foot of a 
steep cliff where any substantial encroachment on the 
width of the river would cause undesirable backwater 
effects—put many limitations on the disposition of 
switchyard and access facilities. These limitations wer 
aggravated by the presence of a through railroad track 
along the river shore. A satisfactory solution was found 
by placing rock fill, protected by heavy riprap and con 
crete toe walls, upstream and downstream from the 
power house. The triangular area on the downstream 
side is used for road and railroad access and for parking 
The upstream area forms the transformer yard. Space 
for the switchyard was secured by cutting off the top 
of the hill in which the surge tank is located, and the 
excavated material was used to build the fills adjacent 
to the power house. Control cables from the power 
house are encased in a concrete envelope between th 
penstocks below the valve house, and in exposed transite 
conduits on steel supports above the valve house. Three 
154-kv transmission lines connect the station initially « 
different key points in the power system. ; . 

At Ocoee No. 3, one single unit rated at 33,500 hp al 
280-ft net head, operating at a speed of 200 rpm, ® 
installed. The generator room is of the enclosed typt 
with a crane span of 36 ft 6 in. The power house's = 
as a single block approximately 68 ft by 96 ft. To et 
economy, the power house is operated by remote = 
from the plant immediately downstream on the we 
River. As the river bed at the power house is relate! 


wide, the large area required for switchy ard and acc 


facilities could easily be provided by filling tunnel rue 
power houst 


into the original river bed upstream of the 
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Army Specialized Training Program for 
Civil Engineers 


By HERMAN BEUKEMA, Cotonet G.S.C. 
Drrector, SPECIALIZED Division, War DeparTMENT, Wasuinoton, D.C. 


HE objective of the Army Specialized Training 
Program, which was established on December 18, 

1942, by Lt. Gen. Brehon B. Somervell, Command- 

ing General of the Army Service Forces, upon the direc- 
tion of the Secretary of War, is to meet the need of the 

\rmy for specialists and technicians to perform the many 
tasks necessary in modern battle. 

To that end, the Army has contracted with selected 
olleges and universities to give such training to qualified 
soldiers in courses prescribed by the Army. At the end 
{ August, more than 100,000 soldiers were in training in 
the Program at 209 colleges and universities, while 16,000 
thers were at Specialized Training and Reassignment 
STAR) Units at which final determination is made as to 
whether a soldier is qualified. 

Fourteen hundred enlisted men were pursuing civil 
engineering studies under the Army Specialized Training 
Program at 34 colleges and universities on August 14. 
More than 30,000 men were taking basic-phase courses in 
the Program at 85 colleges and universities at that time. 
Completion of the basic work, plus the other necessary 
qualifications, may lead to training in the Advanced 
Phase of the A.S.T.P. 

In picking its men for these special fields of training, 
the Army has interviewing boards, known as A.S.T.P. 
Field Selection Boards. These boards are located at all 
amps, posts, and stations. 

In order to be considered for the Program, soldiers 
must have scored 115 or above in the Army General 
Classification Test, and they must meet certain other 
eligibility requirements. Soldiers meeting the general 
jualifications are recommended for the Program by the 
Field Selection Boards. On completion of their basic 
military training, they are sent to a STAR unit where 
they are interviewed, tested and then, if found qualified, 
assigned to a specific course of study in the highest term 
for which they are suited. The trainees are then sent to 
an Army Specialized Training Unit at an institution 
participating in the Program. 

These trainees are soldiers on active duty. Civilian in- 
structors have charge of academic instruction while the 
ilicers of the A.S.T. Unit supervise the military phase of 
the Program. 

Curricula for the courses were prepared under super- 
vision of the Army Specialized Training Division. For 
the actual drafting, the American 
Council on Education was requested 
to submit lists of outstanding 


by the Program. The American 
Council, in turn, called on other ac- 
crediting agencies such as the Soci- 
ety for the Promotion of Engineer- 
ing Education to assist in the pre- 
paration of panels. With very few 


*xceptions, all participating person- ance. Credit for the ability of the engi- 
neers lies in thorough training. The de- 
mand for specialists and technicians in work. 
; the Corps of Engineers was one of the 
the various Arms and Services of factors responsible for the establishment 
of the A.S.TP., here described. 


tel were drawn from such lists. 
The completed curricula were 
submitted to and approved by 


the Army which are scheduled to 


HE vital part that civil engineers 
play in high-powered modern war- 
teachers in each of the fields covered fare has been aptly demonstrated in 
World War II. Military experts credit 
the Corps of Engineers of the United 
States Army with not only doing a 
“fighting job’’ but working smoothly 
under desperate conditions and turning 
in an expert and workmanlike perform- tions, mechanics, or surveying. 
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receive the trainees at the completion of their courses 
Finally, the Army Specialized Training Division sub- 
mitted such curricula to its Advisory Committee, con- 
sisting of the presidents of ten leading colleges and 
universities. 

In the opinion of the Advisory Committee, A.S.T.P 
curricula are at the college undergraduate and graduate 
level. The Committee held, moreover, that all courses 
are worthy of full college credit but deemed it advisable 
to leave the decision in such matters to the college 
authorities. In particular the Committee had in mind 
the prospect of the trainees returning to college after the 
war to complete their education and to secure their de- 
grees. 

A.S.T.P. curricula include the following: Aeronauti- 
cal Engineering, Chemical Engineering, Civil Engineer- 
ing, Electrical Engineering (Communications and Power), 
Mechanical Engineering, Aeronautical Engineering, 
Sanitary Engineering, Marine Transportation, Medicine, 
Dentistry, Veterinary Medicine, Personnel Psychology, 
Languages, Foreign Area Study, Military and Physical 
Training, Acoustics and Optics, Internal Combustion 
Engines, and Surveying. The courses are arranged for 
presentation in quarters of twelve weeks each, with a 
gap of one week between quarters. 


PROGRAM DIVIDED INTO TWO PHASES 


The Program is divided into two phases, basic and 
advanced. 

The basic phase covers work that begins at the college 
freshman level. It carries through the first half of the 
sophomore year. In general, it is a prerequisite to train- 
ing at the advanced phase for all trainees whose prior 
education falls short of requirements for the advanced 
phase. It comprises three twelve-week terms, roughly 
nine calendar months. 

The advanced phase covers acadethic work that begins 
at the second half of the sophomore year. In some 
courses, the work is at the postgraduate level. There are 
from one to four twelve-week terms in the advanced 
phase, depending on the course of study. An exception 
is the medical course, which is longer. 

Training in engineering takes place in three basic- 
phase terms and in one or more advanced-phase terms, 
depending on the branch of engineering in which the 
soldier is being prepared. 

Trainees selected for basic-phase 
instruction in engineering are as- 
signed to pursue one of two plans of 
study as follows: 

Plan One. This involves three 
terms of basic-phase studies with 
specialization in one of the follow- 
ing: general physics, communica- 


These curricula are not designed as 
preparation for advanced-phase 
Instead under this plan the 
soldier's specialized training pro- 
gram is expected to terminate at 
the end of Term III. 
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Plan Two. This involves three terms of basic-phase 
studies commonly preparatory to advanced-phase studies 
in one of several specialized branches of engineering. 
For trainees whose prior education falls short of require- 
ments for the advanced phase, the basic phase is a pre- 
requisite. The trainee is admitted to the highest term 
for which he is found qualified. 

Advanced-phase engineering studies are in highly 
specialized fields. Trainees in this phase are assigned to 
studies in a particular branch of engineering. These 
advanced-phase curricula range from one to four terms. 
They are as follows 

Civil Engineering, three terms; Mechanical Engineer- 
ing, three terms; Electrical Engineering, four terms (the 
trainee specializes in either Communications or Power 
Engineering in the final two terms); Chemical Engineer- 
ing, four terms; Sanitary Engineering, four terms (an 
additional term is prescribed for trainees preparing for 
assignments in this field in the Medical Department); 
Marine Transportation, and Aeronautical Engineering, 
one term each (following the advanced phase terms in 
another branch of engineering). 


BASIC-PHASE CURRICULA 

rhe basic-phase curricula include curriculum BE-1, the 
primary basic curriculum, and four other curricula 
specializing in surveying, internal combustion engines, 
communications, acoustics, and optics. 

Curriculum BE-1 contains three terms of mathematics 
(through an introduction of differential calculus); three 
terms of physics (comparable to one year of college 
physics for engineering students); two terms of chemis- 
try; one term of engineering drawing, and three terms of 
English, history, and geography. A total of 24 contact 
hours per week is scheduled in the above courses. To 
this total are added five hours of military training and six 
hours of physical training. The following tabulation 
gives the details of the basic-phase curriculum : 


Term 1: Hes. per WK 


Mathematics (College Algebra and Trigonometry) 6 
Physics 7 
Chemistry 3 
English 3 
History 3 
Geography 2 
2: Hes. per Wk 


Mathematics (Analytical Geometry 


Physics 7 
Chemistry 6 
English 2 
History 2 
Geography 2 
Term 3: Hes. per Wk 
Mathematics (Differential Calculus 5 
Physics 7 
Engineering Drawing 6 
English 2 
History 2 


To meet the specialized needs of the Army Ground 
Forces, the primary basic curriculum was modified to 
give one of the specialties desired. For Curriculum BE- 
2, a one-term course in plane surveying and a one-term 
course in topographic surveying and mapping replace 
chemistry. A course in aerial mapping replaces engi- 
neering drawing. In the other specialized basic curricula 
similar substitutions have been made for chemistry and 
engineering drawing in order to achieve the desired re- 
sults. 

The engineering curricula in the advanced phase have 
been developed to give the student a sound knowledge of 
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those subjects which are of immediate military yy 
Many courses traditional to a given field have bee, 
eliminated because of the limited time available for train 
ing. Thus in the Civil Engineering curricula many o 
the advanced design courses have been omitted. Ty, 
advanced-phase Civil Engineering curriculum js as 
follows: 


Term 4: HRs Pee Wx 
Mathematics (Integral Calculus) 5 
Mechanics. ... . 
Elements of Electrical Engineering . 8 
Engineering Drafting—Structural Drafting . 3 

Term 5: Hrs pee Ws 
Strength of Materials. . 
Material Testing Laboratory 3 
Stress Analysis. 5 
Fluid Mechanics. . . 
Surveying— Advanced 5 
Internal Combustion Engines . 

Term 6: Hrs. per We 
Structural Design ... . 7 
Water Supply and Sewerage* 
Transportation. 6 
Engineering Drafting—Topography Drafting . 3 


Specially selected students who have completed th 
Civil Engineering curriculum may be assigned to con 
tinue their instruction for one or two additional terms i: 
Sanitary Engineering. Following is the Sanitary Eng 


neering Curricula: 


Term 7: Hrs. per We 
Treatment of Water 7 
Sewage Treatment and Disposal 7 
Hydrology 2 
Drainage ...... 2 
Sanitary Bacteriology. $ 
Sanitary Chemistry. . . — 4 
Sanitation and Military Preventive Medicine. 3 

Term 8: Hrs. per We 
Parasitology ... 6 
Sanitary Conference 4 
Advanced Sanitation 4 
Epidemiology 3 
Advanced Sanitary Chemistry . 3 
Advanced Sanitary Bacteriology . , 6 


To provide training for men who are found to have hac 
training equal to or above that offered under the A.S.T.P 
a curriculum limited to a single term has been established 
Trainees in this curriculum are prepared to meet immed: 
ate demands on the A.S.T.P. for advanced technicians 
Some require only refresher instruction; others need « 
brief course of specialized training to enable them ' 
serve more effectively in important assignments. | 
view of the diverse backgrounds of the trainees assigne® 
to this curricula, no rigid course work is prescribed. 

The A.S.T.P. institutions offering civil engmeering @ 
the present time are: 

Massachusetts Institute of Tech- Rose Polytechnic Institute 
nology University of Kentucky 

New York University West Virginia University 

Rutgers University University of Michigan 

Lehigh University University of Minnesota 

Pennsylvania State College University of Mississipp: 

University of Pennsylvania University of Wyoming 

College of the City of New York Agricultural and Mechanical Collegt 

Carnegie Institute of Technology of Texas : 

Virginia Military Institute Texas Technological College 

North Carolina State College University of Oklahoma 

Michigan State College Oregon State Agricultural Collest 

South Dakota State School of Mines Stanford University 

State University of lowa University of Idaho ; 

Georgia School of Technology University of Santa Clara 

University of Florida State College of Washingtoo 

Ohio State University Syracuse University 

Purdue University University of Arizona 


Others will be added. 
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Navy Develops All-Timber Blimp Hangar 


Part I. Unprecedented Design Problems Encountered 


By ArSHAM AMIRIKIAN, M. Am. Soc. C.E. 
PrincipaL Encineer, Bureau or Yarps anp Docks, Navy DepartTMENT, Wasuinoton, D.C. 


kind, wood has played a prom- 

inent part in the human strug- 
le against the elements. Not only 
was it burned to provide warmth, 
t also served as the first construction 
material for shelter and to bridge a 
yap or water barrier. Thus it is 
natural that, in the present global 
onflict, when the available supply 
of steel is necessarily reserved for the 
onstruction of ships and weapons 
§ combat, we should once more 
esort to wood for structures essen- 
tial to the war effort. Thus some unusual problems arose. 

In the case of most buildings comprising naval shore 
facilities, the shift from steel to wood as a material of 
onstruction did not create a serious problem either in 
jesign or construction. However, while it was relatively 
a simple matter to devise a timber framing for a store- 
house, a barrack, or a hospital, the task of substituting 
wood for steel in the framing of an unusual structure, 
such as an airship dock, appeared at first quite difficult 
ind of doubtful practicability. Some of the difficulties 
were due to the lack of complete structural data on cer- 
tain phases of the design; others were traceable to the 
unprecedented nature of the framing and the related 
oroblems of detailing, fabrication, treatment, and han- 
lling of the material in the field. 

Under normal conditions, such a project would have 
required considerable research and experimentation prior 
to the actual design. However, in the accelerated public 
works program of the Navy, there was little time or op- 
oortunity for the application of peacetime procedure. 
-onsequently a great number of these hangars were 
scheduled for early completion at various coastal points 
in the country, thus necessitating a design in short order. 
Che designs of the hangars were com- 
pleted in the fall of 1942, and by 
August 1943 the majority of the build- 
ngs were completed or were nearing 
ompletion as scheduled. 


Si the early days of man- 


bualt. 


of such size. This 


EGG-SHAPED ROOF SHELL 


Chese new airship hangars or docks 
1 timber framing are designed to pro- 
nde shelter and render overhaul ser- 
vice to blimps of the coastal patrol. 
“sentially, the building consists of an 
*gg-shaped roof shell, stiffened with a 
enies of transverse arch ribs, and two 
end doors. The shell is 1,000 ft long, 
10 ft high at the crown, and has an 
verall width at the ground level of 
about 296 ft. The lower 24-ft section 
if the shell skirts the lean-to framing 
which provides shop and office space. 
in each half-shell there are an overhead 
«/rton trolley running longitudinally 
ata height of 137 ft, a longitudinal cat- 
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153 ft from the concrete floor, 
timber arches carry a timber roof 
protecting a 7-acre dock for the Navy's 
“sub’’-hunting blimps. The several hang- 
ars that have already been erected are said 
to be the greatest timber structures ever 
In the design of the trussed 
arches, for instance, 
data were completely lacking for framing 


the unusual detatls of design, will be fol- 
lowed by a record of construction pro- 
cedure, also by Mr. Amirikian. 


walk at about the same level, a 
stairway at eachend (leading to the 
catwalk and the roof), and a stair- 
way at the middle, ending at the 
catwalk level. The end doors are of 
two types—some hangars are pro- 
vided with vertical flat-leaf, sliding, 
folding doors and a supporting tower 
bent, while others have one-piece, 
semi-dome-shaped, self-supporting 
doors (Fig. 1). While to date these 
huge structures comprise the world's 
largest buildings of timber framing, 
both from the standpoint of di- 
mensional magnitude and of the materials involved, they 
do not necessarily represent the limit of wood construc- 
tion. 

In appearance as well as in dimensional proportions, the 
cross section of an airship dock presents a rather unique 
outline (Fig. 2). The main consideration in the develop- 
ment of such a cross-sectional outline is, obviously, the 
requirement of operational clearance for the ships to be 
housed. This cross-sectional clearance is given by a 
rectangle 220 ft wide and 120 ft high. 

While hangars for rigid airships, requiring consider- 
ably larger cross-sectional clearances and utilizing steel 
or reinforced concrete framing, have been successfully 
built here and abroad, for a timber framing this clearance 
of 220 by 120 ft had no precedent. Before selecting the 
final framing arrangement, it was natural therefore to 
proceed with the design studies with great caution. 

After due consideration had been given to several fram 
ing arrangements, an inverted catenary arch with rigidly 
connected supports was the design adopted. The clear 
span of the arch at the top of the abutment bents is 234.5 
ft, and the clear height at the crown is about 157 ft from 
finished floor grade. While these dimensions appear some- 
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plane of the purlins, serves also to kee, 
the purlines from sagging in the steph 
sloping parts of the roof, 


Ribs are anchored to concrete aby; 
ment bents at the base. The choice 
concrete bents instead of timber fray. 
ing was dictated by the clearance ,, 
quirements of the lean-tos. 
trapezoidal bents of rather slender pp, 


Fic. 1 View or HANGAR AND Semi-Dome Door 


what larger than the specified minimum clearance, the 
divergence is due to the necessity for adapting the outline 
to the most favorable stress path of the arch thrust. 

Arch ribs are of the open-web trussed type (Fig. 2), 
with partly parallel and partly diverging chords. In the 
upper sections of the rib the depth is constant, the two 
chords being parallel with a spread of 13 ft 6 in.; while 
in the lower sections the depth varies as the chords di- 
verge to a maximum spread of 19 ft at the abutment. 
Ihe chords are two panels long, the panel length in the 
upper and lower chords being about 12 and 11.5 ft, re- 
spectively. Thus the change in the arch curvature 
occurs at every other panel. The web verticals are nor- 
mal to the arch axis, with a working length of 13 ft 6 in. 
between the parallel portion of the chords, and a maxi- 
mum length of 17 ft near the abutment. The working 
length of the diagonals between the parallel chords is 
about 17.5 ft, increasing in the lower sections of the rib 
to a maximum of 21.5 ft for the last diagonal at the abut- 
ment. The chords and the diagonals have two-member 
sections for spaced column arrangemert, while the web 
verticals consist of single members. In size, the chords 
vary from two 3 by 12-in. to two 4 by 14-in.; the diago- 
nals from two 3 by 8-in. to two 4 by 16-in.; and the web 
verticals from one 4 by 8-in. to one 6 by 18-in. 

The arch ribs are spaced 20 ft on centers, with a longi- 
tudinal purlin truss at each panel. The purlin truss con- 
sists of a 3 by 10-in. upper chord or the purlin, two diago- 
nals which act as sway bracing between the arches and 
provide an additional support for the purlin at midspan, 
and a bottom chord serving as strut in the bottom-chord 
plane of the arch ribs. Roof sheathing, consisting of 2-in. 
tongue-and-groove planking, spans in the longitudinal 
direction, resting on 3 by 12-in. rafters placed 6 ft 8 in. 
on centers, which in turn are directly supported by the 3 
by 12-in. purlin trusses. 

In the bottom chord plane there is a cross bracing in 
every other bay. In the top chord the sheathing consti- 
tutes the main bracing, supplemented by a system of 

V -bracing in the lower three- 
ic. 3. DIAGRAMS For Winp quarters of the arch pe- 
riphery. This V-bracing, 
which is placed in the top 


AND SNOW LOADING ON 
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Partial Snow Load 


(Leeward Side) 19 


\40 Lb per) 
\ Sa In } 
“34 Lb per Sq in 


Trolley (a) Trolley 
2}-Ton 25-Ton 


portions provide unobstructed sho, 
space under the abutments and tran: 
mit the arch thrust to the foundatio, 

Since the hangars are located at different stations. tp, 
design loading varied rather widely, consisting at th, 
most favorable locality of the basic dead load, a 2"/,-to, 
trolley at two panel points, and a wind of 70 miles per 
hour. At other stations, it also included a snow Io, 


varying from 20 to 40 lb per sq ft; at still others it wa 


necessary to consider earthquake effects and increas 
wind pressure, corresponding to velocities up to 100 mile: 
per hour. The earthquake loading was assumed to lx 
one-tenth of the gravity leading. 

In the case of the lighter framing, the roof dead Joad 
including arch rib and bracing, averaged about 14 |i 
per sq ft of roof periphery, while in the heavier design; 
this increased to about 15 Ib per sq ft. Distribution o 
wind and snow loading on the building, as used in th 
design, is shown in Fig. 3. 

In obtaining the maximum design stresses for various 
members of the framing, various combinations of loading 
were used. In general, the maximum stresses in the arch 
members were governed by the dead load plus wind com 
bination. However, in localities where heavy snow pre 
vailed, the dead load plus snow plus wind combinatio: 
governed the design of most of the members. 

Two grades of structural timber were specified ix 
either Douglas fir or southern pine. One had a fiber 
stress of 1,400 Ib per sq in. and the other of 1,200 lb per 
sq in., graded in accordance with the regional lumber 
men's association rules. The former was utilized in th 
chords and webbing of the arches, and the latter for the 
rest of the framing. The allowable working stresses for 
each grade, as used in the design, are as follows, in pounds 
per square inch: 


Items 1,400 f 1,200 / 
Extreme fiber in bending 1,400 1,20 
Compression with grain 1,100 1,0 
Compression across grain 380 2 


Horizontal shear 120 
Except for load combinations involving earthquake, » 
increases were made in these allowable stresses when de 
signing arch rib members for maximum stress. Wher 
earthquake loads were considered, the working stresses 
were increased by 25%. Allowable stresses for purlins 
rafters, bracings, and sheathing were increased by 
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+ maximum stresses due to the load combinations in- 

Jving wind. 

With few exceptions, the design of all arch rib members 
sas governed by the l/d (span length to least-side di 
mension) ratio of the individual members, acting as 
sially loaded columns in the Euler range. The limiting 
sues of //d, end restraint, and safety factors, and the 
sulting allowable unit stresses were in accordance with 

; specifications of the National Lumber Manufacturers 
sociation, as given in “Wood Structural Design Data, 
Supplement No. 

The importance of connections in a timber framing 
.qnot be overemphasized. It is safe to state that the 
extent of utilization of timber as the main material of 

ystruction in a major structure is largely, if not en- 
irely, dependent on the availability of a connecting de- 
ice which possesses simplicity of arrangement and ade. 
uacy as regards strength, and requires a minimum 
mount of critical material. To this end, the introduc- 
on of “timber ring connectors’ constitutes a note- 
yorthy contribution to the timber construction industry. 
Por connections in the blimp dock framing, both split 
ngs and shear plates were used—the former in all pre- 
<sembled units, and the latter in field splices. 

In providing enclosures for the huge openings, it was 
ecessary to divorce the door framing from the main 
uilding so that additional (dead and wind load) pres- 
sures would not be imposed in the longitudinal, inher- 
ntly weak direction of the framing. Despite generous 
se of longitudinal chord bracing, this framing could not 
resist either the wind pressures on a flat door over 275,000 
« {tin area, or the large dead-load thrust of a so-called 
srange-peel” revolving door generally used for steel 
vangars of similar outline. With this design limitation, 
two types of door framing were considered: (1) a flat 
Jiding door with a separate supporting arrangement, and 
2) a self-stable revolving door of spherical contour. 

[he flat sliding door is of the familiar type generally 
sed in airplane hangars. It consists of six door leaves, 
three units at each side of the opening, supported by a 
tower bent. Prior to the design of these hangars, the 
ugest door of similar type was one utilized in a Navy 
repair and overhaul shop, which had an opening clearance 
“) ft high and 155 ft wide. In comparison, the door- 
pening clearance of the new timber blimp hangars meas- 
res 120 ft high and 220 ft wide. In addition, the new de- 
sign diflers from the former arrangement in having an 
ndependent supporting framing, separated from the 
main building. Timber, steel, and concrete are combined 
n the door structure. 

Each leaf of the sliding door is about 27 ft 6 in. wide, 
-l tt high, with a depth or thickness varying from 3 ft 
‘in. to5 ft 3 in., according to the type of the framing and 
the location of the hangar. The framing has a rectangu- 
ir cross-sectional outline, composed of a system of verti- 


Maximum =46 

Lb per Sq Ft tA 

Vaumum = 14 / 

LD per Sq Ft rn \ \ 


Wind 


3.1 Lb per Sa Ft 
Sa Ft 


29.7 Lb per Sq Ft 
_— 1.1 Lb per Sq Ft ea 


for October 1943 473 


Fic. 2. Typrcat Cross Section oF HANGAR 
with Rrp FRAMING 
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cal and horizontal trusses, supplemented by girts, sash, 
and sheathing in the outer face, and bracings in the inner 
face. The vertical trusses, which constitute the main 
load-carrying members of the framing, number two in 
some designs and four in others. In general the trusses, 
girts, and bracing are of steel and have welded connec 
tions. In one design, however, all the steel members of 
the framing, except the chords of the vertical trusses, 
were replaced by timber sections. 

The door leaves, in their assembled position, are 
mounted on two-wheel carriage trucks moving on parallel 
rails, and are laterally supported at the top on a set of 
rollers, supported in turn by guides fastened to the over- 
head door girder. The weight of each door leaf varies 
from 26 to 39 tons, according to the type of framing and 
the location of the hangar. 

Each group of three leaves is operated simultaneously 
by a cable arrangement. The motive power is supplied 
by a two-speed motor of 7.5 to 10 hp. The maximum 
speed of door operation is 75 ft per min, making it pos- 
sible to open or close the doors in less than two minutes. 

The door-supporting bent is composed of an overhead 
box girder and two supporting towers, connected to 
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INTERIOR View OF HANGAR WHEN MAIN FRAMING Hap BEEN COMPLETED 


gether to form a rigid bent. Each tower has two legs, 
spaced laterally to clear the three-unit leaves in their 
open or folded position, and acts as an individual bent 
under lateral wind loading. The tower, which rises to a 
height of 147 ft, is of reinforced concrete with cellular 
framing. The legs of the tower are 120 ft high; they have 
a rectangular cross section 12 ft wide by 17 ft deep at the 
base, and taper to a square 12 by 12 ft at the top, the 
inner faces remaining parallel. The walls of the leg 
cells are 12 in. thick, and are stiffened with horizontal 
diaphragms 10 in. thick, spaced about 17.5 ft on centers. 

The box girder, measuring 21 ft 9'/2 in. square in cross 
section, has a 220-ft 9-in. clear middle span and a canti- 
lever span of 29 ft 5 in. at each end. The framing is 
composite, having steel chords and timber webbing, the 
latter designed to take shear only. The webbing con- 
sists of two layers of 3 by 12-in. diagonal planking in all 
four faces of the girder, supplemented by stiffener frames 
placed 7 ft 1 in. on centers. The diagonal planking is 
sandwiched between the two-angle chord sections at the 
four corners of the box, and attached to them with split- 
ring and shear-plate connectors. In the bottom face of 
the box, an additional layer of 3 by 14-in. planking is 
provided for anchorage of the roller guides and distribu- 
tion of the lateral wind loading. 

In addition to providing lateral support to the door 
leaves, the box girder carries the enclosure framing for 
the remainder of the end opening. Continuity of the 
box girder with the towers and the cantilevers is provided 
by means of chord splices and shear connec- 
tions anchored into the tower walls. 


TIMBER SEMI-DOME DOOR 160'-> 


At certain localities, where relatively poor 
foundation conditions prevailed, it was not 
practicable to use flat doors, because of the 
heavy concentrated loads on the tower bent 
piers. To cope with this situation, it was 
necessary to devise a new door framing 
which would distribute the loading to the END 
foundations over a larger area and, at the — ¢,¢eyaTion 
same time, possess self-stability under grav- 
ity and lateral loading. The so-called 
‘semi-dome’’ door appeared to be the logi- 
cal solution of the problem. So named 
because of its shape, the door is half of a 
catenary shell. 
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In dimensions, framing, and oper 
tional arrangement, this semi-dom, 
door represents in itself a unique exam 
ple of timber construction. With 4, 
exception of a center assembly piece 
the crown, which is made of stee| ;, 
order to provide a somewhat simple 
detail, the entire framing of the door i 
of timber. While the change to thj 
type of door at certain stations w, 
dictated primarily by foundation oop 
ditions, its use resulted in further ga, 
ings of critical materials, to the extey 
of eliminating some 600 tons of stry 
tural steel per hangar. In addition ; 
provides a pleasing contour, which ha 
a distinct aerological advantage in « 
cluding the occurrence of undesirab} 
air flow at the ends while the blimy 
are being moored. 

The door provides closure by aby 
ting against the lower chord periphen 
of the end arch of the hangar. |; 
this position, it does not exert a longitudinal pressun 
against the building, since it does not need external |at 
eral support to prevent rotation or tipping. The door js 
159 ft high at the crown, and its horizontal projection js, 
half circle with a radius of 120 ft. This circular sha» 
has the advantage of providing duplication in framing 
and the necessary stability. 

As shown in Fig. 4, there are 7 main meridian ribs, § 
intermediate meridian ribs, and a complete end arch ri 
with a box-truss tie. The main ribs are connected at th 
crown to a steel center piece in the form of a circulw 
truss of 4-ft radius. The ribs have a depth of 13 ft. Th 
details and arrangement of the ribs, bracings, and ro 
framing are similar to the construction of the hangar ro 
At the base, the ribs frame into a skirting box girder 
which in turn is supported on two-wheel trucks locat 
at each rib. The 17 trucks of the door move on a set 
11 concentric tracks, the six outer rails carrying tw 
trucks each. The door moves away from the end of thx 
hangar through a 90° angle, taking a position parallel t 
the hangar when open. The power is supplied by a diese 
generator set of 144 hp at 1,000 rpm, mounted on tw 
trucks located near the center of the skirting girder. 

The door is driven by 11 of the 17 trucks, with 7' rij 
direct-current motors, designed for parallel operation. | 


can be operated at three speeds, ranging from 10 ft pe 


min to 62.5 ft per min, and requires approximately | 
minutes to move from its closed position to a fully ope: 


position parallel to the hangar. 
— 1254" 
| 
| | 
PLAN 
N 
Doors in Open Position 


Fic. 4. PLAN oF Semt-Dome Door FRAMING 
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Water and the 194] 


Drought in Georgia 


Some Practical Hydrologic Possibilities, Condensed from Presentation Before Georgia Local Section 


By M. T. THomson, Assoc. M. Am. Soc. C.E. 


District Encrveer, U.S. Geovocicat Survey, ATLANTA, Ga. 


water till the well runs dry.” This is a strange 
paradox, for in our daily lives we use more water 
‘han all other substances combined; our bodies are 97% 
xater; our food is more than half water; our precious 
fee is really only flavored water. Every day each of 
ss uses an average of 50 gal at home—that 50 gal is 
4) lb. In comparison, our coal furnace uses only about 
») Ib of coal per person per day, and our food amounts 
about 4 Ib per day. 

Enormous quantities of water are needed to produce 
some of the things used in homes. It is estimated that it 
rakes something like 200 Ib to produce the electric power 
, person uses each day. A half-pound helping of beef 


CCORDING to an old adage, ‘‘We never miss the 


{ potatoes represents 100 lb of water—a slice of bread, 
\) lb. To make the paper from wood for a daily news- 
per requires 50 Ib of water, not to mention the 500 Ib 
or more the tree consumed to produce the wood. 
These figures are rough approximations, not intended 
be used for scientific purposes. They do, however, 
ndicate the importance of water in our daily lives. 
Nature provides a water-supply system for trees and 
crops, through rain and ground storage with more or 


Sess help from us. For both personal and industrial uses 
Ewe have to do a lot of work and expend a lot of money 


get the water, to bring it to where we need it, and to 
ispose of it after we are through with it. This business 
{supplying fresh water and disposing of waste and storm 
iter is one of the biggest in- 
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4. Producing 1'/, ounces of whiskey requires 20 
glasses of water, but alcohol is now going into gunpowder 
instead of whiskey. Two and one-half glasses of water 
are needed to make the smokeless powder for one 30- 
caliber bullet—one armored division can shoot off 600 
tons of ammunition a day. The water needed to make 
the powder used would supply a city of 50,000 people 
for one day. 

5. Our railroads carried something like 500 billion 
ton-miles of freight last year. In so doing steam loco- 
motives consumed more water than the people of Georgia 
(over 3 million of them) used in their homes. One glass 
of water will run an average freight train 40 inches. 

6. The manufacture of cloth, particularly rayon, re 
quires enormous quantities of water—75 gal are needed 
in making a pound of yarn. To make the rayon in one 
stocking requires 110 glasses of water. A cotton mill 
in South Carolina had almost to double its water supply 
—from 4 to 7 mgd—to convert from the manufacture of 
domestic cloth to the same yardage of uniform cloth. 

We now hear much about the importance of food pro 
duction. A drought in the growing season in wartime 
would be a terrible disaster. The loss of crops may be 
even greater in proportion than the deficiency of water. 

One reason why water supplies do not often hold up 
production is that engineers make their plans on the 
basis of their knowledge of water resources. The Army 
does not build camps or award contracts for munitions 
unless an adequate supply of water is assured. A site 
can be favorable in every respect but that of water sup 
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ply, and still not be used. Time has been at a premium 
in our war effort, so contracts for materials or for the 
building of factories have depended to a large extent on 
the supply of water immediately available. The con- 
struction of dams and reservoirs could rarely be given 
consideration because of the lack of time, as well as ma- 
terial shortages. 

This has meant that many communities could not 
sponsor war industries—not that water could not be 
obtained, but because it was not readily available. A 
huge bon.ber plant would not have been located near 
Atlanta if the city had not been able to spare several 
million gallons a day for its use. And the opposite con 
dition holds true—a big powder plant might have been 
built in Georgia, as there were several favorable sites 
with respect to labor supply, transportation facilities, 
and other conditions, but the plant needed 35,000,000 
gal a day, or nearly as much as is used by Atlanta. 

Most of the military camps in Georgia are located in 
the coastal plain where water is readily available in 
artesian beds. A well can be drilled, lined with a few 
hundred feet of pipe, chlorinated a little, and a first-class 
supply is available for 10,000 men at a cost of a few 
thousand dollars. But in most of north Georgia where 
the same amount of work would rarely yield enough 
ground water for 500 men, the larger water supplies 
come only from surface streams. 

Basic information as to stream flow is obtained from 
the U.S. Geological Survey water-supply papers, such 
as No. 992, the 1941 report for the South Atlantic and 
Eastern Gulf of Mexico basins. This document is of 
particular importance to the people of Georgia because, 
for the first time, the state has had a drought and a sub- 
stantial stream-gaging program in the same year. 
Stream gaging has been done intermittently in Georgia 
for 50 years, though after 1923 little was done in that di- 
rection until a program was started in 1937 under a co- 
operative agreement between the United States Geo- 
logical Survey and the Georgia Department of Mines, 
Mining, and Geology. 

During the period from 1923 to 1937, two major 
droughts occurred—in 1925 and 1931. The 1925 drought 
was the worst we have ever had—that is just about all 
we know about it in terms of engineering facts, as there 
are no figures the engineer can put on his slide rule, only 
assumptions or hearsay. No one likes to base calcula- 
tions on legends, any more than a business man likes to 
invest his capital on the oldest inhabitant’s recollections. 
And yet, much of our investment in this vital water 
supply business was of necessity based on little more than 
rainfall records and scattered fragments of stream-flow 
records in the drought year of 1904. 

Now, as a result of the present stream-gaging program, 
the hydraulic engineer in Georgia has something tangible 
to work with. He can find, for example, that the 1941 
drought conditions recur once in ten years or so. He can 
find that in almost every year the streams of Georgia 
drop to within two or three times the 1941 minimums, 
indicating that 1941 may not have been so extraordinary 
after all. He finds, too, that many of his old estimates 
based on average rainfall and runoff percentages are 
subject to gross errors. 

There are no possible average coefficients that can be 
applied to average rainfall data to produce the varia- 
tions in low-water flow shown in Fig. 1 for the 1941 runoff 
in Georgia north of the Fall Line. Yet we often read 
that Georgia has an abundance of water resources be- 
cause its rainfall averages 50 in. a year. The map (Fig. 
1) shows a wide variation in the 1941 runoff—all from 
areas with practically the same average annual rainfall. 
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In this the industrial section of Georgia, water for ;, 
dustry must come from rivers. Because most of the 
towns are not located on large streams and many are “ Or 
the ridges far from major streams, they are limited ;, 
their growth because of water supply. Obviously ther, ( 
is much more water available during most of the tip 
than during this 1941 minimum, but a vital war plant 
like a powder plant, for example, must have the Water 
without fail. No chances can be taken that a seve, 
drought in one of the war years will curtail production, We 
The map, Fig. 1, shows some interesting facts 
12,000-sq mile area in north Georgia has a yield of |e« 
than 0.10 cu ft per sec per sq mile and, for 8,000 sq miles B 
the yield is more than 15 cu ft per sec per sq mile. [y, 
“average’”’ yield is 0.15 cu ft per sec per sq mile, but on) 
20% of the area comes within 40% of this quantity. 
At first glance one might jump to the conclusion tha 
half of north Georgia is in a bad way with respect t 
water. Blind statistics might show that. In the Fy 


West, statistics on rainfall show that crops cannot } ne if 0 
grown in certain areas, but engineers have provide: eof 
water for irrigation in these areas so that the 4% o Mc 
land that is irrigated produces 11% of the crops. me ine 
In general the water supply problem of north Georgi; ndting 
in peacetime at least—is a simple one for engineer: nstruct 
and is not necessarily a job that will call for any grea By 
investment. It does, however, call for a better knowledy: ©, Y 
enti 


of water resources—of necessity obtained prior to th 
need—especially on the small streams in the area, for it 
is only through gaging-station records and related inves 
tigations that the engineer can get facts to work with 


Without these facts, economical and wise development 


is hardly possible. With these facts, the engineer car gineers 
face any water supply problem with confidence. were so d 

In modern civilization the word “drought” has w that the 
place. The dictionary defines drought as a protracte ecture 
dry spell. Actually, we never hear of drought unless fense 
there is an unexpected deficiency of water that affects | amn 
our pocketbooks—that is, a deficiency greater than w ering. 
were prepared for. Farmers don’t talk of drought except fo me 
in the growing season. The water available in the | Was nece 
drought in Georgia would have looked like a flood in Ginyineer 
the arid sections of the West. If ‘‘drought’’ is to be used business | 


it ought to apply not to weather—lack of rain—but t 
people—that is, lack of brains. For we are able, if w: 
choose, to adapt our economy to fit rainfall or water su; 
plies so that extreme variation in the supply will not 
mean disaster. With the facts already known or readily 
obtainable, the elimination of the dangers and damages 
of droughts becomes an engineering and economic prob 
lem which to a large degree we will be able to solve 
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Licut Equipment, CaLLep FLoripa-TYPE CRANE, 
MEASURING STREAM FLOW FROM BRIDGES 
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Organizational Set-up 

of an “‘Architect- 
Engineer” 

Well-Coordinated Staff Required to Diz 


War Construction 


By Don Hutt McCreery, M. Am. Soc. C.E. 


Cwer Encrneer, Leevs, Hitt, BARNARD AND 
Los ANGE-Es, CaLir. 


OW often one hears the complaint from members of 
H mm engineering organization, *‘We could get a lot more 
ve if only we knew what our responsibilities are.’ This 
te of ability and energies can and should be avoided, and 
\UcCreery tells how. For his examples he has drawn 
m the set-up established by his firm and adapted to the 
ndling of Architect-Engineer contracts for the design and 
nstruction of huge cantonments and other wartime proj- 
By the proper assignment of duties and responsi- 
ities, the skills of large numbers of technical men have been 
iently coordinated. 


ITH the advent of the war construction program 
in 1940, a new term came into common usage 
the “Architect-Engineer.’’ All firms, whether 
gineers or architects, chosen to design military projects 
were so designated. It might be inferred from this term 
that the work to be handled would be as much archi- 
ture as engineering. This was undoubtedly true on 
lense plants, but on cantonments, depots, airfields, 
| ammunition dumps, it was predominantly engi- 
ering. 
lo meet the demands of this construction program, it 
was necessary for the organizations chosen as Architect- 
gineers to expand rapidly in both size and scope. As 
business generally was comparatively quiet at that time, 


BLANK PROJECT 
CONSTRUCTING QUARTERMASTER 


ARCHITECT — ENGINEER 
RESIDENT PARTNER 


For A LARGE Project, A Fietp DRAFTING Room Is Essential 


and men were plentiful, the problem of expanding the 
subprofessional personnel was easily solved. The solu- 
tions for other problems presented by the change from a 
peacetime to a wartime basis, however, were not so 
quickly or so easily found. 

On many contracts it was necessary for engineering, 
or engineering and architectural, firms to combine in 
order to secure sufficient financial or technical resources 
Because all the technical work, whatever its nature and 
extent, was to be handled under one contract, combi- 
nations were also advisable in order to provide the wide- 
spread professional skills required. 

However, a number of firms chosen as Architect- 
Engineers on War Department projects at the start of 
the program were already so organized in peacetime that 
the new work required only expansion in personnel. 
This was the case with the firm with which the writer 
is associated. Since the experience of this firm as 
Architect-Engineer is believed to be typical, its organi- 
zational set-up on projects handled for the War Depart- 
ment will be described. 

Each project had its own field office, headed by a resi- 
dent partner, with complete facilities for handling the 
accounting as well as all the technical details of that 

particular project. General 
financial and administrative 
work for all projects was done 
in the home office. The firm's 
peacetime activities had been 


so organized that the field 
offices were quickly and easily 


CHIEF ENGINEER oe 
| TECHNICAL SECRETARY] 


established on or near the site 


l 
}-——-{ STRUCTURAL | 


ASSISTANT TO 
CHIEF ENGINEER 


of new work, and the change- 
over to wartime operation was 


i 
PLANNER 
: NNER | Auditing | 


Accounting 


largely a matter of adding 
manpower. In a_ limited 


number of specialties, techni 


| Mechanical | [ Buildings cal consultants were engaged 


gations Surveys a | Underground | Statistics | 
Utilities and Reports 
and Dis Progress and 
Triangulatio Gas Government 


Estimatin 
storage and 
Distribution Blueprinting 


from time to time as advisers 
Pumbing wchitecture | to the design staff. 

During the time that war 
construction work was under 
the office of the Quartermaster 
General, and in some cases 
while it was under the Office 


Heating | Equipment | 


= 
nt 


"4. “IRGANIZATION CHART FOR A DESIGN STAFF ON A CANTONMENT PROJECT 


of the Chief of Engineers, 
Architect-Engineer contracts 
were divided into two parts 

known as Title I and Title 
II. The first covered all the 
work of investigation, design 
surveys, site layouts, designs, 
and preparation of working 
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It will be noted fro: the org 
ization chart that all Matte 
pertaining to adminis ration § 
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Building Field Statrstics 
Inspectors inspectors and Reports 
Progress and 


Water 
Railroad Carpentry Orstribution 
— Bluepr nt 
Pian Files 


Sewage Pla t H Plumbing and = Sewers 


Heatin 
8 Construction Cost 


— Motor Fuel 
Water Plant and Accounting 
ate (Progress Payments 


Dist on 


Electrical Testing 
inspectors 


eee Field Men Progress 
d Distribution Payments 


Testing Accountant 
Buildings Laborator 
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drawings and specifications incidental to the planning of 
the project. The second covered the engineering work 
in connection with the actual construction, such as in- 
spection, construction surveys, payment estimates, prog- 
ress reports, and record drawings. 

The organization necessary to prosecute the work 
covered by Title I was made up predominantly of sur- 
veyors, designers, and draftsmen. In Fig. 1 is shown 
this firm’s basic organization chart for Title I on a large 
West Coast cantonment project where the planning and 
design were completed entirely before the construction 
began, and where there was therefore no overlapping 
of functions as regards design and construction. For 
the construction staff the organization chart differed 
somewhat (Fig. 2). One of the requirements of a 
smooth-running organization is that every member 
know his job and its relation to the other parts of the 
organization. Therefore the chart shown in Fig. | 
was expanded for each project to show the names and 


through definite chann, From 

Matters other than administ: Pr 

tive may be short Cifcuited as ide 

ENGINEER} any part of a department showed 
[TECHNICAL SECRETARY J person n by 
department is ir ormed “~ e ent 

Auditing matters without delay. |, that aff 

case should the flow of admi 

Property trative or functional matter: of 

ward be other than throu 

Underground Transportation channels. re 2 

| ———ll Utilities It is essential that the flow date | 

Water Supply Roads and business through the organizat rit fly r 

Government a see be governed by the above pri: I ent h 
Gas Distribution ples and that the condi nferen 

therein be adhered to by all ; he con 

ties in the organization. rinter, | 

There followed a statement’ 

Mechanicat [Treatment Plants] of the specific duties and 

and Change Orders) ssponsibilities of members 
Estimators the staff. For example ser 
dere 
Curer ENGINEER parties, 2 

The Chief Engineer shall be ; hus by 
sponsible for the administrat statu 
L_ewiaines_] of all departments of the irnished 

Fic. 2. OrGanization Cuart ror Construction Starr ON SAME Project AS FOR Fic. | ization. It shall be his duty gress 
coordinaie the activities of n the 
technical departments to the end that these departments sha ler Ti 

teract and cooperate smoothly and with the greatest effici : 

The Chief Engineer is directly responsible to the Resic& cage 
Partner, and in the absence of the Resident Partner he assun 7 = 
all of the duties and activities of the Resident Partner . * 

ract 

Since on the Architect-Engineer contracts there was tle IT 

a large volume of correspondence, it was essential wn in 
the efiicient functioning of the organization to keep thifl! person 
correspondence flowing through the proper chanm vised to 
There were, therefore, three office bulletins accompany When ¢ 
the Departmental Job Analysis that outlined com rts iner 
spondence procedure and routing. These bulletins werqprogress 1 

also furnished to each department head and were 1 stimates, 
cluded in the “Office Design Standards Manual.” | eded to 
first of these bulletins set up three classifications rogress n 
incoming and outgoing mail, described in detail | part of tl 
routing of each class, designated the parties respons ntract, 
for each class, prescribed rules for the signing of t miltar wi 
outgoing mail, and in addition provided that all depart ning of 
ment heads concerned with the subject matter 0! it all dey 


positions of all personnel, and prints were posted in 
conspicuous places throughout the office. Accompanying 
the chart, and supplementary to it, was a Departmental 
Job Analysis. These two documents together outlined 
clearly the line of authority through the channels of the 
organization and set up the duties, responsibilities, and 
limitations of each department. A copy of this analysis 
was furnished to each department head and it was also 
made a part of the “Office Design Standards Manual.” 
he first part of this job analysis is quoted here. 


DEPARTMENTAL JOB ANALYSIS 
FOR THE 
BLANK PROJEC! 
June 24, 1942 


rhis job analysis is complementary to the Organization Chart 
for the Blank Project; the two together outline the normal 
administrative and functional responsibilities of the different 
department heads. It is the purpose of this analysis to set 
forth the duties, responsibilities, and limitations of each depart 
ment head in the organization 


nd the dj 
getting 
ror the 


outgoing letter should be given a chance to read th 
letter before it was dispatched. The other two bullet 
set forth in detail the number of copies of letters ! 


quired, the method of filing correspondence, and hh S essenti 
matters. ntractor’ 
To obtain the best results from an organization, rees. Da 


the Fie 
t for jot 
ecutives 


work must be carefully scheduled, and an intellige 
complete, and up-to-date record must be kept 0! | 
progress made as compared with the work schedu' 
For work under Title I this was comparatively simp*- 

Soon after the start of a project, when each depar 


resentat 
ery lically 


ment head had had time to get in mind a picture ol © The | 
work ahead for his department, he prepared a Depaincer's off; 
mental Progress Chart showing graphically the Also, it 
portant divisions of the work and the expected = ave some 

and completion dates for each division. As the start ) Was to 
date of the project was known, and the required ar ports jus 
tion date was usually given in the contract, each cepa! ¥ narra 
ment knew the limits into which its work must 0! *™igMmeans by 

the progress that was required. Shown on ade ts “fir 
chart was a “growth curve,” or percentage-ol-comp™ t proper ¢ 


| | — 

IL 
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weve for the department as a whole. A typical Depart- 
Matte venttal Progress Chart is shown in Fig. 3. 
the assembled Departmental Progress Charts 


From 
ct Progress Chart was prepared. This chart 


Pr 
in form to the departmental charts, but 
a sowed the progress graphically by departments rather 
tM. by divisions of work, with a completion curve for 


entire project. In the event of major changes 
+ affected completion dates, the charts were revised 


conform to the new conditions. The charts were 


adm 

ters made on tracing paper for ease of reproduction. 

throu fhe Departmental Progress Charts were brought up 
jate every Saturday morning. Each chart was then 

t fon -efly reviewed by the Chief Engineer with the depart- 

_ ment head concerned, and immediately after these 

OS B...oferences the Project Chart was brought up to date. 


he complete set of charts was then sent to the blue- 
oninter, and as soon as the prints were run off, each de- 
sartment head received a print of his department's 


tement art and the Project Chart. At the same time a com- 
aC THE icte set of prints was handed to the Resident Partner, 
_ ed another set was mailed to the home office. Prints 
. ‘the Project Chart were dispatched to all interested 


parties, and one was posted on the office bulletin board. 
Thus by Saturday noon everyone in the job office knew 
status of the work. Formal periodic reports were 
furnished the War Department offices, based on the 
rogress Charts. 

In the interval between the construction of the work 
ler Title I and the start of actual construction, the 
rganization underwent a transition from the straight 


—_ sign set-up to the construction supervision set-up 
- essary under Title II of the Architect-Engineer con- 

ract. The basic organization chart for the work under 
re waite IT on the cantonment previously mentioned is 


itial t wn in Fig. 2. This chart was also expanded to show 
ep thal! personnel, and the Departmental Job Analysis was 
lann ised to fit the new organization. 


yaNnving When construction started, the work of making re- 
"Orr rts increased. Not only were detailed construction 
ns Wer@iprogress reports required, but semi-monthly payment 


rere ingestimates, change orders, and progress photographs were 
" Th@eeded to keep all interested parties informed of the 
jons rogress made. The preparation of these reports, being 
tail t part of the work under Title II of an Architect-Engineer 
pons! ntract, served well to keep the engineering organization 
of t miliar with all the work under way. For efficient func- 


ming of the Architect-Engineer forces, it was necessary 
it all departments be kept informed of field operations, 
ud the different reports required were excellent means 
' getting this information to department heads. 

‘or the smooth operation of the project as a whole, it 
s essential that there be close cooperation between the 
itractor's organization and the Architect-Engineer 
tees. Day-to-day cooperation on details was handled 
the Field Engineer and his Inspection Supervisors, 
‘ lor job-wide cooperation it was necessary that the 


depart 


wullet 
ters 
nd lik 
100, 
elliger 

of 


hedul ‘cutives of the two organizations and the project 
impr. resentative of the War Department get together 
dep EP odically to discuss accomplished and expected prog- 
e of URS. The progress reports prepared by the Architect-En- 


— s office formed the basis of these discussions. 

“So, It Was necessary for the Architect-Engineer to 
‘* some voice in the control of field operations if the 
“as to progress as planned and on schedule. The 
ti. Just mentioned, together with the inspectors’ 
a a é narrative reports to the Field Engineer, were the 
> by which the Architect-Engineer organization 
rplet the pulse’’ of the job—a requirement 
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Photographs were used to amplify the progress re- 
ports, to quickly inform interested parties removed from 
the scene of action how the work was being done, and to 
help them visualize the speed of construction. Two 
different types of such photographs were taken, and these 
together gave a very complete picture of the construc- 
tion. Those of the first type were air views made by an 
Observation Squadron of the Air Corps and furnished 
to the project. These were taken on the same day of 
each week, at close to the same time of day, and as nearly 
as possible from the saine position. The other progress 
photographs were of detailed operations taken daily 
by the project photographer, a member of the Architect- 
Engineer's staff. On one cantonment there was in 
addition a complete story of the construction from 
ground breaking to flag raising at completion, taken in 
16-mm colored motion pictures. This pictorial record 
contained many features of general interest, air views 
and close-up action shots of construction methods. 
Panoramic views taken from fixed points at regular 
intervals also gave a good idea of the growth of the camp. 
All these photographs, incorporated in the project Com- 
pletion Report, comprised an excellent historical record 
of the job. 

Does this attention to detail in organization pay? 
Does it enable the organization to produce the desired 
results? The answers are to be found in the record of 
achievements. One example will suffice to illustrate the 
point. On the cantonment previously referred to, the 
Architect-Engineer contract called for plans and speci- 
fications to be ready for delivery to bidders 90 days from 
the signing of the contract. The specifications were 
ready on schedule, and that they were clear and complete 
can be seen from the bids received. The low bid was 
$17,382,820.71; the second bid, $17,411,148.87; and 
the Architect-Engineer’s estimate, $17,202,312.71. And 
all three were $3,500,000 less than the War Department 
had expected to pay for the job! 
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Removal of Air from Pipe Lines by 


p. 1141). In the present paper we are concerned prin- 
cipally with presenting certain information of direct use 
to the pipe-line designer; and specifically, with giving 


experimental data indicating the water discharge neces- 


the air bubbles along. Except for the higher water fos 
the jump pumped air into the water at a higher rate th 
the flow beyond the jump could handle. 
then blew back periodically through the jump. For # 


The excess aif 


Flowing Water 

By A. A. Kavinske and Percy H. BuIss, Assoctare Memsers Ao. Soc. C.E. 
Associate Director Former Researcu Respectivecy, lowa Instrrute or Hyprautic Researcn, Iowa Crry, ; 
PROBLEM of considerable CCUMULATION and presence of sary tomaintain air removal from 
importance to water-supply air at pipe-line summits interferes given size of pipe laid at any slo, ae 
| engineers and others con- with the carrying capacity of the pipe. The experimental work was pe wr th 
cerned with proper operation of pipe 70 investigate the removal of this air by formed by the use of 4-in. and ; ble to 
lines is presented by the accumula- flowing water a project was initiated at transparent (lucite) pipes. The »; anil 
tion and presence of air at pipe-line the Jowa Institute of Hydraulic Research line was set up so the line wen; ri de 
| summits. Good practice has dic- under sponsorship of the J.Waldo Smith to a summit and then sloped don ste of 
tated that special air valves be in- Fellowship Committee of the Society. from there, terminating in a ty sid at | 
‘ stalled at high points along any line, Professor Kalinske and Mr. Bliss here open to the atmosphere to aj was ma 
and in all probability such valves report the results of the second year of free escape of any air carried doy btaine 
! have been installed many times that study for the benefit of engineers. by the flowing water. Both war atin of 

when they were not actually needed. flow and pipe slope could be yar: cena 
Besides adding appreciably to the initial cost of any proj- atwill. A general view of the test equipment is show that be | 
ect, these valves require periodic maintenance. It would the accompanying photographs. oe sloy 
. therefore be of considerable advantage if, where at all As the water started to flow over the summit and dos sitw defi 
| possible, the pipe-line designer could regulate hydraulic — the pipe, the lower end of the line soon filled, thus tr, ipe di: 
conditions so that the flowing water would remove the air ping a large pocket of air. For all except the very { te in 
; pockets from the summits. This is especially important slopes, the water flowing down the sloping pipe in the ac MM gies ind 
in cases where a pipe line may be operating at sub- pocket terminated in a hydraulic jump. The downstrex ip, th 

atmospheric pressure. depth of the jump was usually large enough to fill t dope. 
When an air pocket is formed at the summit of a pipe conduit, although in some cases for low flows at fk he val 
line or beyond a partly open gate valve, the conduit flows slopes the jump did not fill the pipe. In such cases | juantity 
only partly full, and at the end of the pocket a hydraulic depth beyond the jump increased gradually until the piy W/0.b 
jump usually occurs. The air may be removed, of course, flowed full. Under such conditions the air-rem mmber 
by use of an air valve; but this is not feasible if the pipe phenomenon was considerably different from the cas pproac! 
line is under subatmospheric pressure. In any case, itis where the jump did fill the pipe, as will be pointed « water ¢ 
of interest to know under what conditions an air valve later. The d 
may be necessary or, if an air valve cannot be or is not The agitation present in the hydraulic jump caused t! great | 
used, whether the air can be removed by the flowing water to entrain air and mix it with the flowing wat bservat 
water. Since the hydraulic jump at the end of an air It was apparent at the start of the investigations that rolled b 
: pocket is acommon phenomenon, it was decided that the _ air-entraining characteristics of the hydraulic jump | ischarg: 
i first phase of this investigation should be concerned with closed conduit constituted an important factor in the « haracte 
the ability of a hydraulic jump to entrain air. tire problem, so the phenomenon was studied in deta the valu 
The PROCEEDINGS paper previously mentioned discuss moval w 
GENERAL MECHANISM OF AIR REMOVAL this factor at length. water flo 
Under the sponsorship of the J. Waldo Smith Fellow- From a practical standpoint, however, the rat the air e 
ship Committee of the Society, an investigation relating which the jump entrained the air did not necessar able. VW 
to the general mechanism of air removal from pipe lines correspond to the rate at which air was removed from t! ecame 
by flowing water was undertaken at the Iowa Institute pocket. Beyond the jump, except for the air bubbles ng flow, 
of Hydraulic Research. One phase of this investigation the pipe flowed full, and the rate at which the ar Wa jump to, 
was reported in a recent paper by Kalinske and Robert- eventually removed from the pipe depended on the abiltt The pr 
son in the ProceepINGs of the Society (Vol. 68, 1942, of the water flowing in the pipe beyond the jump to car mit to th 
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INSTALLATION OF TRANSPARENT Pipe For Atr-RemMOovAL TESTS 
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‘ne size and slope, there was one dis- 16 


harge 
ent by the jump was equal to the ,, 


vate at which air was carried down by E «ag 
ne water flow beyond the jump. Be- 
ww this discharge the air removed de- 12/—_+_+—_+—_+ 
ended on the ability of the water be- 
nd the jump in the filled conduit to 
ry air along; above this discharge 
‘he water velocity beyond the jump 
sufficient to move all the air en- 
trained by the jump. It should be noted 
that the hydraulic jump makes avail- 
ble to the flowing water the air which 
- carried out of the pipe by the water. 
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Slope of Pipe, Percentage 
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\ detailed study was made of the ‘7 
rate of air removal for 4 and 6-in. pipes 
id at slopes up to 30°, and an attempt a) rs 


was made to generalize the information 
btained. Analyses indicated that the 


which the rate of air entrain- 
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-atio of the volumetric rate of air re- 0 | 
0 0.02 0.04 
moval, Q,, to water discharge Q, 

that is, Q,/Q,-—should be related to the 

ine slope, S, and a dimensionless quan- en 4 


i 


tity defined as Q,?/gD*, where D 1s the 
ine diameter. The plotting of the 
iata in terms of the foregoing quanti- 
ties indicated the existence of such a general relation- 
hip, the value of Q,/Q, increasing with Q,?/gD* for any 
lope. The ratio of Q,/Q, depended, for any slope, on 
he value of Q,?/gD*® until a certain value of this 
uantity was reached, and then it was apparent that 
1/0. became dependent on the Froude number. This 
umber was defined as V;*/gh;, where V, is the velocity 
oproaching the jump and /, the mean effective depth 
water area divided by surface width). 

[he data on rate of air removal, though perhaps not 
i great direct practical importance, definitely verified the 
bservation that the removal of the air was really con- 
trolled by two different hydraulic phenomena. For lower 
ischarges the air removal was controlled by the flow 
haracteristics beyond the jump, which are described by 
the value of Q,?/gD®. At higher discharges the air re- 
moval was controlled by the hydraulic jump, since the 
water flow beyond the jump was capable of carrying all 
the air entrained by the jump, and more if it were avail- 
ible. When this occurred, it was found that Q,/Q, 
ecame a function of the Froude number of the approach- 
ng flow, since this number characterizes the ability of a 
ump to entrain air. 

rhe pocket of trapped air extended from the pipe sum- 
mit to the hydraulic jump. As the air was removed the 
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EXPERIMENTAL DatA SHOWING RBLATION BETWEEN PIPE SLOPE, 
Pree DIAMETER, WATER DISCHARGE, AND HypRAULIC GRADIENT WHEN AIR 


REMOVAL STARTS 


jump gradually moved upstream. The rate of move- 
ment of the jump was used in calculating the volumetric 
rate at which air was being pumped out of the pocket. 
For the smaller slopes it was found, at times, that the 
entire air pocket would be swept out of the pipe very 
quickly. However, this could always be prevented by 
having a slight projection or rough protuberance near the 
pipe-line summit, to which the upper end of the air pocket 
would cling. It was felt that in practical pipe-line in- 
stallations there would always be sufficient surface rough- 
ness, particularly at joints, to cause the upper end of the 
air pocket to remain in position. 


MINIMUM WATER DISCHARGE FOR AIR REMOVAL 


Of considerable practical importance is the ability to 
determine, for any given pipe size, whether air will be re- 
moved from a pocket for a given water flow. For the 
4 and 6-in. pipes laid at various slopes, the minimum 
discharge necessary to start air moving down the pipe 
was experimentally determined. The controlling factor 
was, of course, the velocity of water flow in the filled pipe 
beyond the jump. Below this limiting water flow, even 
though the jump entrained considerable air, none would 
move down the pipe; instead, all the air bubbles would 
blow back through the jump. 

It was noted that the smaller 
air bubbles could be moved more 
easily than the larger ones. 
However, the smaller ones would 
gradually coalesce into large bub- 
bles, which could not be moved, 
and these would travel up the pipe 
and pass back through the jump. 
Though the exact limiting water 
discharge was difficult to deter- 
mine, measurements sufficiently 
accurate for practical use were 
obtained. 

For purposes of correlating the 
data, an analysis was made of the 
physical conditions at this limit- 
ing flow. At this limiting or criti- 
cal condition we can consider 
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Hypravutic Jump Pipe AND ENTRAINING AIR 
Pipe Was Laid at 5% Slope 


that two sets of forces acting on an air bubble are in 
equilibrium; the component along the pipe of the buoy- 
ant force on an air bubble is balanced by the drag of the 
water on the bubble. The buoyant force can be written 
as kL*pgS, where & is a constant depending on bubble 
shape, L is a linear dimension of the bubble, p the water 
density (the air density is neglected, since it is small 
compared to that of the water), g the acceleration of 
gravity, and S the pipe slope--or more exactly sin 86, 
where @ is the angle the pipe makes with the horizontal. 
Che drag of the water on the bubble can be represented 
by CL? pv, where C is a drag coefficient, and v, the ef- 
fective water velocity acting on the bubble when this 
bubble is in equilibrium. This is the common expression 
for fluid drag on any object. For this critical condition 
we thus have 


CL? pr, 2 (1) 
or transposing, 
(2) 
el ( 


Note that for any given value of S, v, becomes less for 
the smaller bubbles. The drag coefficient, C, will de- 
pend on the Reynolds number for the bubble and on its 
shape. In general, v, will be related to the mean pipe 
velocity, V, and L/D. 

Nothing further can be gained from this analysis, 
unless some assumption is made regarding the value of L, 
the linear bubble dimension. The simplest assumption 
is that L depends on the pipe diameter; then the ratio 
L/D becomes a constant. Consequently in Eq. 2, L can 
be replaced by D and v, by lV, and we have: 


gD Cc 


Or replacing the mean velocity, |, by 
the water discharge, Q,, there is obtained 


( Ay koS 


2D C (4) 


Equation 4 indicated a linear relationship 
(assuming C substantially constant), be- 
tween the dimensionless quantity (.*/gD® 
and the slope, S. Of course, this may 
not be quite true, and the function relat 
ing these two quantities may be other than 
linear. In any case, we can now plot our 
experimental data in terms of these quanti- 
ties. 

In Fig. 1 is shown a plotting of the ex 
perimental data obtained in the 4 and 6-in. 
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No 


pipes, and though there is considers), 
scatter, a general functional relat; onshi 
indicated. Note that for higher valye: 
the pipe slope, S, the data scatter abo. 

a straight line passing through the orig 
confirming Eq.4. The peculiar 
ation of the data for the smaller Slopes 
quite interesting. This deviation occurp, 
when the hydraulic jump at the lower « 
of the air pocket did not fill the pipe, , 
thus the process of entraining the air ws 
quite different from that when the doy 
stream depth of the jump was greats 
than the pipe diameter. 

It is apparent that for slopes less thy 


2'/2%, for any given pipe size, highe 


water discharges will be required than a 


required at a 2'/,% slope to initiate ,; 


removal. This appears to be a very significant item sin 

it means that no advantage is gained by using very flat 
slopes. Of course, to maintain proper air removal th 
actual value of the water discharge should be appreciabj 
larger than Q.. In using Fig. | for any practical problen 


the value of (, should not be taken equal to the wate 
discharge when the pipe flows completely full. Rather i 


should be a value of discharge somewhat less than that 
since when air pockets form in a pipe line the flow for « 
given pressure drop will be appreciably less than tha 
expected. Also plotted on Fig. | is the value of h,/L, th 
friction slope when the pipe flows full. Using the ord 
nary pipe-friction formula, the equation of this line is 


O02 
gD® 


The straight line plotted is for f = 0.025, which is a go 
average value for this friction factor for our smooth tes 
pipes. It should be noted that this friction slope is co: 
siderably less than the pipe slope; in fact the ratio i 
about | to 35 for the experimental data at pipe slopes 
greater than 2'/.%). In other words, to start air bubbl 
movement down a sloping pipe, the water flow need 
such that the hydraulic gradient is very much less tha 
the pipe slope. It is believed that the data in Fig. | wil 
give some indication of the conditions to be met if a 
removal by flowing water is to be obtained in pipe lines 
The authors wish to thank Dean F. M. Dawson, of thr 
College of Engineering at the University of Iowa, for his 
interest and suggestions during the course of the stucies 
We appreciate the opportunity that was given us by th 
J. Waldo Smith Fellowship Committee to carry on this 
investigation, and the very helpful advice contributed | 
Karl R. Kennison, chairman of the Committee, wh 
reviewed the detailed report on which this paper is based 
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—~ Engineering in a Department Store 
T abo: 
By J. C. Pratuer, Assoc. M. Ao. Soc. C.E. 
lar de GENERAL SUPERINTENDENT, Ricn’'s INc., ATLANTA, Ga. | 
slopes 
curred HAT place of usefulness IVIL Engineers are adaptable are to receive the goods and where, 
WET er can a civil engineer find in people. Strange as it may seem, where and how we will open, check, 
ipe, and a large department store? they have even invaded the department and price them, where and how we 
ait wa Miter eight years of experience, I store field. How their ability and in- will stock them, and in what rela- 
e dow now there is plenty of activity genuity are put to use most practically, tion, that is, how much goes to the 
greater rat can be classified as engineer- in planning, in sales, and in distribu- selling floor, how much in the stock 
» —eivil, or any other kind. tion, is demonstrated here by Mr. room,and howmuch in a warehouse. 
SS tha Any business, large or small, in- Prather, who speaks from experience Several questions enter in, such as 
higher ives engineering—divided into with a store having 2,000 employees. how near the market is the store: ' 
than ar esign, research, construction, op- its paper was originally presented be- what is the delivery time; whether 
jate air FB-ation, management, training, and fore the Georgia Local Section. the stock is staple, seasonal, luxury, 
*M sin tandardization. In a department fad, or promotional; and who has to ; 
ery fla tore the planning of the building itself is probably the getit and when? Once these matters are fixed, we set 
Val the mplest design problem. The real designing comes up our services for incoming goods. 
rectabl shen the building is finished and the engineer has to lay We then investigate all the details of selling, comfort 
roblem it the interior space into departments. Research then of patrons, display of goods, advertising, and welfare of 
e water Mevins; no books give an answer that will fit any two the staff. With all these in mind we can complete the 
ather wns or any two stores in the same town. Why, it may layout of the store in a logical and coherent manner. i 
mn that well be asked, is this so? In the first place, merchandise In the original basic design of the building, many things j 
for at that is essential in one locality is a luxury in another; are fundamental, for example: What the store’s face 
in that Hhis affects the layout of each department, and even de- should look like; how to plan for entrance and exit of 
L, the termines the floor it has to be put on. Patrons have customers and employees; whether they are to be hot or 
e ord rharacteristics that fix the location, after the manage- cool in the summer; to walk up stairs or ride in elevators 
ie Is ment has decided the class or classes of trade to which it and on escalators; to drink free ice water or buy cold ( 
Pproposes to cater. drinks; to use our restrooms, showers, and hospital; to ; 
: have clean air to breathe; to be able to see outdoors, to . 
SOLVING DISPLAY PROBLEMS tread on wood, concrete, terrazzo or carpeted floors. 
a go. Once the department layouts by floors are fixed, we Do we want them to be in a fireproofed building, to look ) 
th tes have what looks like a series of state maps with the at ugly beams, to see all goods well? Future extensions 
is CO unty boundaries and county names, but no towns, and improvements to the building must be thought of as 
-atio 3 agestreams, or roads shown. ‘The research begins all over the design progresses or such extensions will cost double | 
slopes gain—this time to determine how much and what __ because of lack of foresight. . 
bubbi merchandise is to be sold in each 
eed be epartment, then to design the 
s thar proper fixtures to hold it. Right 
Iwill ere the method of selling be- 
t if air mes paramount, whether by 
e lines ustomer self-service, where she } 
of th waits on herself; display selling, 
for his vhere she decides from merchan- 
tudies lise displayed, and with the help 6 
by th {a sales person; or lastly, by 
yn this le luxe selling, in which the sales 
ted | erson in private or semi-private 
wh rooms shows the customer only 
based what she wants her to buy. : 
Up to this point we have laid 
ut a floor with fixturés all pre- . 
ared for selling to the customer, = 
but selling is only the second of " 
iree processes in a department 
‘tore, although it is all the aver- | 
e layman ever hears about. 


the first is getting the merchan- 
ise Into the store, and ready to 
ell. The third consists of get- 
ling the merchandise to the cus- 
‘omer in good shape, at home or 
: it the store. Actually the sale 
‘goods to the customer occu- 


PIES ¢ 
of the personnel. DispLAY COUNTER FOR SELF-SELECTION 
time we le rr egins again, this Height and Angle of Inclination Designed for Convenience of Customers 
© decide (Fig. 1) how we and to Promote Sales 
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Outgoin: 
Package | Elevator} Of course, there ar 
Supply Stock | Stock f pliances that mys; 
< Distribution Table 
Conveyor Conveyor kept going. Thus 
om operating end of « 
- S)Parce! Post j Cc b 
< a Guts onveyor USINESS 1S Guite ; 
—} 
Delivery | Mark for the engineer ws 
. moving of m: 
ncoming T } g Materia 
Delwery | Return ki : . 
TOW ana Distribution | — Cree and supplies in , 
Truck | Receiving Mail Area for for | |__ Reserve out of the building } 
Platfor incoming | Merchandise 
Order erc hand: Additiona! ‘cme Stock has to set up Standar 
upol — 
ial 3] — Room | and to train his staf 
for efficient Operatic, 
Fic. 1. Frow DtaGRaM FOR DePARTMENT STORE STock and maintenance. 


his Compares with Materials Movement on a Construction Job 


Construction begins. Here the engneer has the in- 
spection job for the building and its mechanical features. 
Once the building is complete, painting is started in con- 
sultation with the architect and color experts; floor 
coverings are placed; and work starts on installing fix- 
tures. The store is then ready for merchandise. News- 
paper and engraved invitations inform the public of the 
big opening. We meet customers at all entrances with 
waving flags, doormen, and souvenirs. All this has been 
coordinated by the promotion manager and the engineer, 
the physical arrangements having been carried out by 
the engineer 


THE ENGINEER'S ROLE IN OPERATION AND MAINTENANCE 


A regular routine of business then develops. It is far 
from humdrum, as no day is like the one before. This is 
a full-time job for the engineer. He must operate the 
building so that the people in it are comfortable the year 
round, whether there is a large crowd or only a few people 
in the store. He must keep his vertical transportation 
eflicient, allowing no shutdowns during store hours. He 
must see that plenty of hot and cold water is always 
available; that every part of the building is safe to the 
nth degree; that there is plenty of light; that the store 
is always kept clean; that porter service is available; that 
there are proper telephone facilities for all alike; and 
finally that there is a pneumatic-tube system operating 
for all departments. 


From all this it is 
vious that the engineer 
must have considerable part in the management of +} 
store, to see that all phases function smoothly and 
complete harmony, that changes are made in order | 
facilitate business gains, and prevent losses. Good ma 
agement is just as interested in civic problems as 
whether the store makes a profit, because anythi; 
that is for the betterment of the community muy 
naturally benefit the store in the long run. It has bee 
well said that the department store is a dual business 
merchandise and real estate. The merchant is usual! 
one of the biggest taxpayers in the city. 

Whenever the management makes a decision to mow 
or change a department, the engineer starts from scrate! 
designing, doing research, constructing, operating a 
training, exactly as he would if a new store were being 
built. And good management makes many such 
cisions during the year owing to the nature of the reta 
business. Twice a year, at Christmas and Easter, th 
department store hits its peak in business, and it is y 
to the engineer manager to foresee and prepare for this 
strain on his force and equipment, which was design 
not for a peak but for average use. 

With this brief picture in mind, an engineer reader 
will better appreciate the workings of a department 
store. The next time he walks through one he will b 


surprised at what he sees out on the surface, and if he car 
get behind the scenes and visit the real works, he will & 
even more surprised. 


Store VIEW 
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Manpower in Construction 
us th 
¥ Part I. Job Costs Cut by Labor Management 
ea} 
oT with By L. E. Bricuam, M. Am. Soc. C.E. 
Lasok RELATIONS OFFicer, Construction Drviston; Orrice, Carer or ENcrneers, War Department, Wasninoton, D.C, 
in 
ing. } risoften true that what is in the y ier operate efficiently, a ‘‘cat’’ must wage rate is shown in chart form. 
andard interest of everyone is the ac- be greased, fueled, and properly As indicated by this chart, the com- 
tis staf cepted responsibility of no one. maintained, but above all it must have mon laborer works for 87'/s cents an 
eTatiog Vhether or not a craftsman renders a /ot of work to do and plenty of room in hour, and makes $7.00 on week days, 
Ice. ‘ull day’s production for a full whtch to do tt. Ifa workman ts to dohis and $10.50 on Saturdays, Sundays, 
itis iay's pay is of vital importance to job well he must be given similar con- and holidays. His annual rate is 
ngineer ~ craftsman in that it affects his sideration. Labor is the greatest cost on $2,366. Again glancing at the chart, 
t of t) rale and his ability to continue many jobs, not because of high wages but it will be seen that the highest rate 
and earn a living. The supervisor of because it is not used effectively. It is is that listed for the electrician, with 
der | craftsman is concerned because possible, as Mr. Brigham shows, to plan a rate per hour of $2, week-day pay 
xd mar + is his responsibility to get the work so that each workman is properly of $16, and Saturday, Sunday and 
IS as rk done. The employer is in- selected, supplied with materials as holiday pay of $24; rate, $5,408 a 
nything MlMerested because he must stay within meeded, given a challenging job to do year. 
y mus appropriation for the construc- and the incentive to do it with dispatch. _Foremen of course receive a 
as beer m. And, in the last analysis we higher wage than the ordinary 
siness re all affected because, be it a public works project or a workman, as shown in Tables I and II. A labor fore 
usuall rivate enterprise, we pay the bill. man, for instance, makes $8 a day, $12 on Saturday, 
Fortunately, the engineer on construction is in a posi- and works at the rate of $2,704 a year. Electrician fore- 
O move n to encourage or require good labor management. men get $18 on week days, $27 on Saturday; rate, 
scratch, MMNMost engineers are keenly aware of the labor factor, but $6,084 a year. On the other hand an apprentice (see 
ng at them it seems something apart from their normal Table III) in the carpenter trade during his eighth 6 
e being Mesponsibilities in engineering design, control, and in- months makes 83° of the journeyman’s rate, which 
uch de-HRpection of the materiel of construction. In order to totals $10.79 week days, $16.18 Saturdays and holidays; 
e reta hieve the over-all economy inherent in good engineer- rate, $3,646.76 a year. The apprentice is normally a 
ter, the Ml—ng design, it is the engineer’s responsibility to have full young man, averaging from 20 to 24 years old, with an 
it is y wledge of the labor factors affecting his project. In eighth-grade to high-school education, and he usually 
for this fMMhis use of practically every item, large or small, which _ has very little responsibility. 
esigne es into construction, the engineer is guided by detailed 
atract specifications except for labor, which is half of | s 
reader total cost. Before answering the question, ‘““How 8 5/2 
urtment high labor costs be corrected ?’’ it is best to examine 12s | 2 
will b me of the elements of these costs, and their magnitude, = ~ —+ 
fhe cat #irom a local and national viewpoint. | 
» will be | 
LABOR COSTS | 
Better than half of the wartime construction costs may sae | 
wdinarily be charged to labor, although the exact per- 
entage varies with the type and location of the project. 
ibor rate structures vary in each locality and are de- | 
eident upon cost of living, supply and demand, and — ¢ 4°°}— 
ion Organization. A study of the wage structure in & 
Nashington, D.C. (Fig. 1), while higher than average, = 
would be at least indicative of prevailing conditions. 
Pic Minimum wages to be paid on public works are de- = 3 
emined by the Department of Labor under the Davis- 2 
con Act. This determination is an important element 3 
the labor picture as it sets the money value in rates to = 


+ paid for each mechanic or labor classification. 
Most construction jobs have operated on a 48-hour to 
lour basis during the war program. Through a recent 
‘cutive Order, some public jobs were put on a 48-hour 
esis, Which had previously been on 40 hours. Under 
Stabilization Agreement, mechanics, laborers, and 
“c loremen must receive time-and-a-half for work 
Frormed on Saturdays, Sundays, and holidays. They 
~ receive the same overtime rate for work over 8 hours 
day. 
‘twill be noted in Fig. 1 that the hourly rate for certain 
pical classifications is listed in each wage range. 
der to give a ready basis for comparison, the annual 


: 


0.80 /0.87;/ 1.00 | 1.15 | 1.25 | 1.50 | 1.623} 1.75 1.90 | 2.00 


Fic, 1. Minmoum Wace Rates FoR WoRKMEN, WASHINGTON, 
D.C., May 1943 
Annual Wage Assumes a 48-Hour Week 


| 
| 
| 
Hourly 
Rate 
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The preponderance of ordinary trade classifications in 
the high wage rate group is shown in Fig. 2, in which 45 
are listed above $1.50 an hour, and only 18 below. This 
overweight in the higher wage range is one basic cause for 


75 | 087: 1.00 1.12 1.50 1623] 1.75 


to to t t to to te to and 
0.87% 1.00 1.125 1.25 | 1.374] 1.62 175 | 1875) 2.00 Up | 


4. 


Fic.2. Basep oN WaGk RATES SHOWN IN Fic. 1, 70°) or TRADES 
ARE IN WAGE RANGE Over $1.50 PER Hour 


high labor costs. Of the 45 classifications listed above 
$1.50 an hour, it will be noted that 11 are in the $2.00 an 
hour bracket, 12 at $1.75 an hour, and 11 at $1.50 an 
hour. In the location and design stages of a project, the 


MINIMUM WAGE RATES FOR FOREMEN IN KEY 
BUILDING TRADES 
Washington, D.C., May 26, 1943 
Wk Pur Pur 


Day Sat Wk YRAR 
Hourty (S8hr.) (Shr.) (48hr.) (52 wks.) 


\ LASSIFICATION 


Labor fore . $1.00 $8.00 $12.00 $52.00 $2,704.00 
Bricklayer fore. 1.87'/2 15.00 22.50 97.50 5.070.00 
Carpenter fore 1.87'/s 15.00 22.50 97.50 5,070.00 
Electric. fore 2.25 18.00 27.00 117.00 6,084.00 
Painter tore 2.14! 17.14 25.71 111.41 5,793.32 
Plasterer fore. 2.12%: 17.00 25.50 110.50 5,746.00 
Plumber fore 1.87'/e 15.00 22.50 97.50 5,070.00 
Sheet metal tore 2.00 16.00 24.00 104.00 5,408 .00 
Struct-iron fore 2.35 18.80 28.80 122.20 6,354.40 


engineer should carefully consider the wage-rate struc- 
ture applying, in order to estimate labor costs and con- 
trol design where possible so as to minimize the use of 
critical and high-cost labor classifications. 

Volume of labor cost in government construction, in 
dollars and employment, over the past three years, with 


Taste II, Mintmum Wace Rares FoR WORKMEN IN KEY 
BUILDING TRADES 
Washington. D.C., May 26, 1933 
Wk Per Per 
CLASSIFICATION Howry Day Sat Wk 
(8 hr.) 8 hr.) (48 hr.) (52 wks.) 
Laborer $0.87) $7.00 $10.50 $45.50 $2,366.00 
Bricklayer 1.75 14.00 21.00 91.00 4,732.00 
Carpenter 1.62'/s 13.00 19.50 84.50 4,394.00 
Electrician 2 00 16.00 24.00 104.00 5,408.00 
Painter 13.71 20.56 89.11 4,633.72 
Plasterer 2 00 16.00 24.00 104 00 5,408 00 
Plumber and Steam 
fitter 1.75 14.00 21.00 91.00 4,732.00 
Sheet-metal worker 1.75 14.00 21.00 91.00 4,732.00 
Struct.-iron worker 2.00 16.00 24 00 104.00 5.408 00 


3, N 0. 


an estimate for 1943-1944, is shown in Fig. 3. This 
illustrates the extreme importance and &@pproximar, 


magnitude of the labor factor in construction. [; , 


be noted that during 1942-1943, somewhat over thre: 


Tasce IIT. Minimum Wace RATES FOR APPRENTICES py 
BUILDING TRADES 


Washington, D.C., May 26, 1943 


Wk Par Pee 
Day Sar Wr Yeas 
CLASSIFICATION Hourcy (Shr.) (8 br.) (48 hr) 52 wks 
Bricklayer app 
(4th year) 0.55 $4.40 86.60 $28.60 4a7 » 
Carpenter app ‘ 
(8th 6 mo.) 1.35 10.79 16.18 70.13 34646 % 
Electrician app 
(4th year) 1.25 10.00 15.00 65.00 3,380 « 
Painter app 
(4th year) 1.00 8.00 12.00 52.00 2.704 & 
Plasterer app 
(4th year) 1.50 12.00 18.00 78.00 4.056 
Plumber app 
(5th year) 0.87'/: 7.00 10.50 45.50 2366 » 
Sheet-metal app 
(8th 6 mo.) i.40 11.20 16.80 72.80 3.785 « 
Struct.-iron app - 
(4th 6 mo) 1.50 12.00 18.00 78 00 4.056 « 


billion dollars was expended for labor, and approximat: 
one million workmen were steadily employed. 
analysis of the situation shows that expenditures durin; 
1943-1944 will approximate $1,800,000,000 with 
average employment of about 600,000, on the basis » 
300-day year. 

It should be emphasized that the wage rate paid is: 
the most important element in the total labor cs 
The “unit cost” is the measure of labor production. Thx 
best over-all economy may be attained through paying a 
wage that will attract competent labor, continuous 
checking to see that only competent labor is employ: 
and systematically fellowing through to insure the hig! 
est production. 


LABOR MANAGEMENT DEFINED 


‘‘Labor management” has to do with the control of a 
those human factors which affect production, and 
field is in effect bounded by these human elements 
‘Labor relations” in its broad sense is synonymous wit! 
“labor management."’ However, in its narrow and genet 
ally accepted sense, ‘labor relations’’ is only concer! 
in the rather involved relationships with organized labor 
‘Labor management” as considered here includes “Jabot 
relations’ as one of the factors that affect labor produ 
tion. The main objective of ‘labor management 1s! 
speed up construction and reduce labor costs through a 
ceptable common-sense methods. This reduction in la! 
costs results in more construction and increased retur 
to labor. 

In the writer's experience, it has been found poss! 
to save a third of the labor cost in dollars or man-hout 
through good labor management. The exact exten 
labor savings possible makes little difference from | 
standpoint of this discussion as, in any case, the mar! 
savings in man-hours or dollars is substantia! 
warrants definite attention. On the assumption that 
costs run one-half of the total costs, such savings W° 
be one-sixth of the total cost in dollars. 


POSSIBLE SAVINGS ANALYZED 


Possible savings in manpower and dollars throug 
systematic method of labor management are show" 
Fig. 4. The greatest savings must result on the pr 
itself where the labor performs. Out of a total 
savings of 33'/;%, approximately 30% is creditabe 
activities at the project. Of this 30%, approx 
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be assigned to factors outside the project site, 
‘actors inside the project, and the remaining 5% 
relations that prevail for the specific project. 
referring to Fig. 4, it will be noted that a possible 
ng credit of 3'/;% has been assigned to the er 
%ice—usually located in W ashington. Of this total, 
not unres asonable to assume that 2% of the savings in 
ost for each project is creditable to labor relations 
tivities. Many of the labor relations functions can 
nly be pe formed by the central office because organized 
bor is also centralized, and it is both desirable and nec- 
ssary to coordinate labor relations activities between 
these top offices in order to assure a broad application of 


labor 
Again 
11711 


sbor 


olicv. 
' i ily 1'/3% of the possible savings in project labor cost 
nas been credited to production factors performed at the 
entral office. This element, while a small part of the 
roiect saving, is absolutely essential because leadership 
sd coordination of labor production savings must origi- 
te in, and be ma‘ntained by, the central office. 
if indeed a 3'/;% saving in all project labor costs could 
credited to the central office, the aggregate saving 
volved would approximate $50,000,000 during the 
resent year. This figure is computed on the estimated 
.bor cost in construction for 1943-1944, as shown in 
iy. 3. Labor relations performed by the central office 
uld ideally save 2% on $36,000,000 for the same period. 
abor relations alone, even in its moderately developed 
tate, can with good judgment save many millions each 
ear 


COORDINATION OF GOVERNMENT AGENCIES 


\t the present time, practically all large construction 
oroiects are government owned or controlled. This situa- 
1 has existed over the past two years. From the view- 
wint of the worker, it would be very desirable to have a 
niform situation as to wages and working conditions in 
y given area. Th's uniformity 
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less extent by some 35 government agencies. Each 
agency approaches the problem in its own way. Only 


a very few have information readily available as to 
expenditures and employment. The number of agencies 
involved is an additional reason why engineers should 
participate in the administration of the labor problem, 
because the engineer through his intimate knowledge of 
construction and his common-sense approach, could attain 
some semblance of coordination as to labor, among all the 
government agencies concerned. 

The larger government construction agencies have co- 
ordinated their labor problems to a considerable degree 
through their labor relations offices, with material bene- 
ficial results. Yet each has been fundamentally inde- 
pendent and a great deal remains to be accomplished. 


BACKGROUND OF KEY PERSONS 


The background of the administering individuals is a 
large factor in the coordination problem between govern- 
ment agencies. An approximate count of key persons 
involved shows the following background: 


Attorneys 28 
Organized labor 10 


Engineering construction .5 
Miscellaneous. . . . 


The preponderance of attorneys in labor relations is ac- 
counted for by the fact that wage determinations have 
to be applied for under the Davis-Bacon law. 

The labor problem in construction should be handled 
by engineering construction men because of the'r back- 
ground and first-hand knowledge of the conditions on 
the job. While engineers are in the minority at pres- 
ent, it is hoped that the situation will improve in the 
future. 


Note: These discussions represent the opinions of the author, and 
do not necessarily reflect the policies or attitudes of any government 
agency. 


should prevail regardless of the 1 100000 
government agency or type of con- 
tract. Such a condition would also 1 000000 
« extremely valuable from the 
standpoint of the government 
wencies as regards labor usage and 900 000 F 


economy. 
Unfortunately, in most localities, 
the ideal of uniform labor condi- 
tions has not been attained to any 
great extent. Even the minimum 
wage rates set by the Department 
i Labor vary to some extent with 
each new determination. Until 
he passage of Executive Order 
250, there was no effective brake 
maximum wages and salary 
rates. This freeze order has in 
many cases been sidestepped either 
by ¥ direct violation or by payment 
overtime and travel allowances. 
Lump sum contractors, who even 
w are largely unregulated, have 
id for labor against fixed-fee con- 
clors, and project has bid against 

: lect. This competitive situa- 
has been taken advantage of 
ganized labor and has had the 


“ result of spiraling wage and 
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Discharge of Pipes Flowing Partly Full 


Data Developed by a Research Project of the Dwiston of Irrigation, Soil Conservation Service 


By Cart Rouwer, M. Am. Soc. C.E. 


IRRIGATION Encrneer, Division or Irrication, Sor. Conservation Service, Cocorapo Experiment Station, Fort Co 


ONTRARY to a widespread 
impression, the discharge of 


T is generally believed that the dis- 
charge of a horizontal pipe flowing 1941, tests were made on the dj 


During the summers of 1940 


pipes flowing partly full does partly full is a definite function of the charge of 4, 5, 6, 8, 10, and 19; 
not follow a smooth variation in re- depth of water at the outlet. However, standard pipe and 7, 8, and 9-in » 
lation to depth. In fact, an ex- recent tests indicate that there are limita- casing. Since normally there jx 


tended study has revealed that tions to the depth for whicha simple rela- inlet for air into the discharge bin 


there is a pronounced break in the (ion holds. For example, at less than of a pump, no provision for the , 


discharge curve for depths greater half the pipe diameter, the discharge is trance of air was made except dy 


than half the diameter. The flowis directly related to the depth but for ing a series of special measy 
then variable and depends on condi- greater depths the flow is unstable and ments. Two methods of ver 
tions the nature of which has not may occur at several different velocities. ing the flow were used—a y 


been definitely determined. Asare- The basis for this conclusion and a new  turi Meter during the initial tes: 


sult, measurements made at depths flow formula for depths less than half the and in the later ones at 


of more than half the pipe diameter pipe diameter are here given. 


may be considerably in error. 

In 1922 Van Leer reported the results of tests on the 
discharge of standard pipes flowing partly full, and in 
1924 supplemented this from similar tests on well casing 
(‘The California Pipe Method of Water Measurement,” 
by Blake R. Van Leer, Engineering News-Record, Aug. 3, 
1922, pp. 190-192, and Aug. 21, 1924, p. 293). The tests 
on standard pipes were limited to small sizes, 6 in. or less 
in diameter. A tee was used to connect the horizontal 
outlet with the vertical supply pipe, and the vertical 
branch of the tee was left open in order to give air free 
access to the water flowing in the horizontal pipe. The 
results showed a consistent relation between the depth 
and the discharge. A general formula for computing the 
discharge was developed on this basis. 

A project recently started by the Colorado Agricul- 
tural Experiment Station required measurement of the 
discharge of all irrigation pumping plants in the South 
Platte Valley in Colorado. Because of drought and re- 
sulting lowering of the water table, some yields had de- 
creased materially so that the discharge pipes were only 
partially filled. It was decided that the method of 
measurement described by Van Leer would be satisfac- 
tory for determining the discharge under these conditions, 
but that before it could be used, additional calibrations 
would have to be made on the larger sizes of pipe. 


8" Elbow 


8" Valve 


Floor Line 4 


Venturi Meter 


OUTLET DETAIL PLAN 


Fic. 1. GENERAL ARRANGEMENT OF EQUIPMENT FOR TESTS 
Discharge Measured by Venturi Meter 


Bellvue field Laboratory, a 2- or 


4-ft rectangular weir for large flow 
and a 90° V-notch weir for small flows. These devirc 


had all been carefully checked by volumetric measur 
ments before their use in this study. The equipment | 
making the tests checked by the venturi meter is show 


in Fig. 1. A similar arrangement was used for the other 


tests, except that the pipes discharged into a pool fr 
which the flow was measured by weirs (Fig. 2). Test 


later than those of Fig. 1 determined the effect of diffe 


ent entrance conditions (see Fig. 3). 

The depth of water flowing at the pipe outlet was 
tained by taking readings to the nearest hundredth oi 
foot under most conditions, but to thousandths of a | 
by estimation for smali flows and smooth water suria 
It was first thought that a single measurement at 1 


center of the pipe would be sufficiently accurate for th 
calibration but it was found that the water surface was 


seldom level transversely, the difference between | 
at the center and that at the sides of the pipe being ir 
quently as much as 0.05 ft. In addition, there was a ¢ 
cided surge, which made accurate reading difficult. 
More consistent results were obtained when a series 
measurements, consisting of from 3 to 5 readings 


pending on the size of the pipe, was made across the napp¢ 


from the lower edge of a straightedge fixed just i 
with the top of the pipe bore. By this method the tran 


verse profile of the nappe could be definitely determmet 


and consequently a more accurate value for the de; 
was obtained. 

Pipes of various lengths were calibrated. For & 
standard pipes of 4 to 12 in. in diameter, lengths rang 
from 2'/, to 14 ft. Tests on well casing were made 00} 
on-}0-ft lengths. “For-depths less than the 
ameter, there was apparently no significant differ 
in the discharge for the various lengths. For dept 
greater than half the pipe diameter, the pipe length 
responsible for considerable variation in the results 

It was noted that, for all lengths, the discharge ge“ 
ally increased at a much slower rate after the dept « 
ceeded about half the diameter of the pipe, a5 “°*" 
shown in Fig. 4. This phenomenon was considere’ ™ 
more unusual because no mention of it was made by ‘# 
Leer nor did he show any such break in his dischatg 
curves. The discrepancy was at first attributed to ea 
in reading the depth because of the disturbed condi 
of flow when the depth exceeded half the diame 
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two sets of tests, one on a 4-in. pipe and one on 

>in pipe, Where the discharge was measured over 
mall increments of depth, showed clearly the very defi- 
ite breaks in the curves at the points indicated in Fig. 4. 
“While the tests were in progress, it was discovered that 

the outlet was temporarily obstructed, under certain 
nditions the character of the discharge changed after 
e obstruction was removed; but thereafter it continued 
sithout change until the discharge was increased. This 
tributed to the fact that when the flow was ob- 
sructed the pipe flowed full below the entrance, and that 
‘ter the obstruction was removed, the partial vacuum 
t this point kept it flowing full. Asa result the velocity 
cas reduced and consequently the flow for a given depth 
xas relatively less, as shown by the curves. The reason 
‘he two conditions of flow did not exist at depths below 
ali the diameter was that the vacuum was not suf- 
cient at low velocities to make the pipe flow full. 

From this it was concluded that if an air inlet were pro- 
sided, it would not be possible for the pipe to flow full 
low the entrance and consequently only one condition 
i fow at the outlet would be possible. Comparable 
tests on 12-in. pipes 6 and 14 ft long, with and without 
the air inlet, showed that for depths below the point 
where the break in the discharge curve occurred, the air 
niet had no effect on the discharge; but that above this 
wint the discharge increased at a faster rate than pre- 
viously. This is shown by the solid dots in Fig. 4, which 
re for the tests on the pipe 14 ft long. Tests on a 6-ft 
ipe (not shown in Fig. 4), exhibited the same tendency. 

When air is admitted into the pipe, the discharge in- 
reases much faster than a prolongation of the straight- 
ine portion of the logarithmic plot would indicate, in 
spite of the fact that the rate of increase of the cross sec- 
ion of the water in the pipe is becoming slower at these 
lepths. There is also a difference in the character of the 
jow under the two conditions that is readily apparent 
isually. Without the air inlet, the water leaves the pipe 
:t moderate velocity and falls smoothly into the outlet 
pool. But with the air inlet in operation, the water shoots 
ut almost horizontally. The discharge varies accord- 
ngly; in fact, for the same depth the discharge may be 
twice as great under one condition as under the other. 

Flow under each of these conditions was observed also 
while the tests on the 8-in. pipe were in progress, but 
ere the high velocity occurred naturally without 
special provision for air. The discharge was increased 
rom one test to the next without obstructing the flow, 
ind as a result the pipe apparently did not fill below the 
ntrance at any time. During these tests the water was 
bserved to shoot out of the pipe at high velocity. After- 
ward the flow was temporarily obstructed, and from then 
u the discharge occurred at low velocity, the points fall- 
ng on the portion of the curve above the break (Fig. 4). 
b Why the discharge for the high-velocity flow was 
greater than anticipated is not definitely known, and 


yas at 


Civit ENGINEERING for October 1943 489 


Fic. 2. Werrk AND Werr Poo. at BELLVUE LABORATORY 
Pipes Under Test Were Installed Upstream from Baffles 


since transparent pipe was not used, it was impossible 
to see what was actually occurring inside. However, the 
character of the flow indicated that the discharging 
stream was merely a continuation of the jet formed at the 
pipe entrance, and consequently would be practically 
independent of the outlet pipe except so far as it was af- 
fected by friction and the entrainment of air. 

When flow occurred with such divergent results at 
depths exceeding half the diameter, it was decided to in- 
vestigate the effect of changes in the entrance conditions. 
To simulate the pump outlets, a 12-in. pipe with a 
welded elbow (Fig. 3, a) was installed at the Bellvue lab- 
oratory. The tests were made as before, except that the 
discharge was measured by a 2-ft instead of a 4-ft rec- 
tangular weir. In the zone where the break in the dis- 
charge curve occurred, the flow was temporarily ob- 
structed for a short period before each test in order to 
make the pipe flow full beyond the elbow if possible. The 
test results are plotted in Fig. 4 as half black circles. 

Although this pipe was only 10 ft long, the circle sym- 
bol was used to avoid confusion because it was not be- 
lieved that the difference in length would affect the re- 
sults. The points follow in general the curve previously 
determined, but apparently there was an unstable condi- 
tion at depths from 0.45 to 0.5 ft, where the flow could 
occur at either the high or the low velocity condition. 
This is clearly shown by the two points at the 0.5-ft 
depth. Above this depth the points again fall near the 
original curve, but since they are to the left of the curve, 
evidently the elbow has a retarding effect on the dis- 
charge for a given depth. However, these tests show that 
there is a definite break in the discharge curve at about 
the mid-depth of flow. 

In 1942, when equipment was installed for testing the 
loss of head in suction pipes for pumps, it became pos- 

sible to investigate the discharge from 


A Top of Channel Wall 


: I Bulkhead (a) Bulkhead —» 


| 
| Water 4” Standard 


+- 8' | 


7 pipes flowing partly full with entrance 

_ conditions similar to those under which 
() =: VanLeermadehistests. To study this 
_ condition, a 6-in. pipe was installed 
(Fig. 3,5). The 4-in. riser provided a 


12" Standard Pipe A 


Standard Pee’ standpipe which helped to dissipate 


the velocity in the vertical inlet and at 
the same time provided an air inlet. 


ELEVATION AND SECTION 


EQUIPMENT FOR INVESTIGATING EFFECT OF ENTRANCE CONDITIONS 
12-In. Pipe with Elbow; (6) 6-In. Pipe with Elbow and Riser 


The results of the tests on this pipe 
are plotted as half black squares in 
Fig. 4. 

For depths less than 0.28 ft, these 
points coincide with those previously 
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check the data shown in Fig. 4. His pipes were pro- 
vided with air inlets, but this should not affect the results 
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below the poimt where the breaks in th 
tt t curves occur because below this point tj, 
CEPTS condition of flow is the same whether th Cr 
| pipe is aerated or not. His discha; 
§ 0.50 Pipe with Riser, curves have practically the same 
€ 0.40 ++ — ' as those in Fig. 4, but they are offer 
g appreciable distance. A high degree , 
< ee accuracy cannot be expected from th 
€ method because errors of from 0,0) 
& 0.20 tt 0.02 ft are possible in measuring 4 
0.15 | © Pipe Length 14 Feet depth. There is a pronounced surgi N 
© Pipe Length 8 Feet in the flow, which increases as the dep; 
9 © Pigs Length 6 Fest increases, and at the same time the nap 
0.10 + » Pipe Length 3.5 Feet may not be smooth and level transverse! byect 
een thus adding to the difficulty of measuring ifferet 
2000 3000 the depths accurately. Since, however nditi 
| ® the tests here reported were made unde harac’ 
i Fic. 4. DiscHarGe DraGRAMS FoR 4- TO 12-IN. STANDARD PIPES a wide variety of conditions with qu ment 
: FLOWING PartLy Futt Unper Various CONDITIONS consistent results for depths less than h flerer 
¢ the diameter, it is believed that under thes wed 
&§ obtained. From the break in the discharge curve at this conditions satisfactory measurements of the dischary i the 
Bay point, the points fall slightly to the right of the original can be obtained by the use of the formulas or diagram: irds 
&§ line. This is attributed to the fact that the riser acted aa $3.0, 04 
as an air inlet and consequently kept the pipe from flow- \ssocia 
. ing full beyond the elbow. The effect was not so con- This study was conducted by the Division of Irrigatic: n Aug 
| spicuous as in the 12-in. pipe with the air inlet, prob- Soil Conservation Service, in cooperation with the Col represe 
** ably because there was some loss of head in the vertical rado Agricultural Experiment Station, under the gener: under 
riser. Here also the break in the discharge curve is at direction of W. W. McLaughlin, chief of the Divisi Bates. 
approximately the mid depth. The author wishes to acknowledge the assistance i Ame 
R Since all the curves below the breaks are straight lines W.E.Code, irrigation engineer, Maxwell Parshall, meteor tures, 
on logarithmic paper, the general formula for discharge ologist, and N. Christenson, Assoc. M. Am. Soe. C.! 
at depths less than half can readily be determined. The chairman of the Engineering Section, Colorado Agricu 
f form of the equation for the lines is Q = KH", where Q tural Experiment Station. _This 
is the discharge in gallons per minute; //7, the depth in of ilect 
feet at the outlet; an exponent depending on the slope 5 20 
. of the lines; and K, a constant for each diameter of pipe. T T . — 
¢ The slope n of all the lines is the same and is equal to 1.82. a 
The constant K is different for each size of pipe because 6 — Cane 
‘ it is a function of the pipe diameter and is equal to a a 
. 790D°-"*, when D is the diameter of the pipe in inches. ne 
The general formula then becomes 
QO = 5 that co 
per Car. 
The straight portions of the curves in Fig. 5 were com- aor 6 
puted by this formula. 
é For convenience in the field, where frequently the only Brief 
available scales are graduated in inches, the formula for  _., 196 typ 
Q has been converted for measurements in inches, asfol- 1 Americ: 
lows: n chem 
O = s | 
from th 
Since this formula is not convenient for computation ¢ 3 a 2 aE treated 
in the field, Fig. 5 was prepared, from which it is possible « : The 
to read the values of 8.58D,°? and H,'-** directly. The 3 1. Valley, 
discharge in gallons per minute is the product of the two Texas 
, values. It should be kept in mind that the diagram can- 1, ground 
; not be used to find the discharge when the depth is : linker ; 
greater than half the diameter of the pipe, or when the : | 7 A spe 
pipe is not horizontal. If the depth exceeds half the on ewer we ~——¢= — 2 search | 
diameter, then the pipe should be obstructed temporarily ' | rganize 
to insure flow at the low velocity stage. The approxi- 1 | | Work st 
mate discharge can then be read from the upper part of | | une 19. 
the discharge curve, Fig. 4. This method is not recom- Y | 2 lant di 
mended for use where accurate results are required, but tcord 
it does provide a simple way to obtain a reasonable ; I i Samples 
estimate of the discharge when no better methods are 0 aterval 
: 0 5 10 15 20 25 30 35 SET 3 
available. Values of Coefficient, 8.58 D2 arate 
rhe results of the tests reported by Van Leer do not 5. ror DETERMINING Discnarce oF Pires 
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N exhaustive program cover- 
re ing cement performance in 
concrete is under way. Its 
wma ectives are to find, first, what 
ens ferences occur under comparable 
-asuring nditions of use, and second, what 
eens haracteristics or properties of the 


ments are responsible for such 

1 ferences. This investigation fol- 
an h i 

= . wed the suggestion of P. H. Bates, 
ley 


‘ the National Bureau of Stand- 
ris. Following a grant of over 
350,000 by the Portland Cement 
\ssociation, a program was adopted 
» August 1940, as developed by a 


scharg 
AgTams 


By F. R. McMItan, M. Am. Soc. C.E. 


ORTLAND cement is a widely used 

and much abused material. The 
long-standing need for a broad investi- 
gation is being met by the extensive work 
here described. A program covering a 
number of years seeks intensive informa- 
tion in three phases—cement manufac- 
ture, behavior in field structures, and 
complete laboratory tests. To state that 
the plan calls for an eventual expenditure 
of over $350,000 and processing of al- 
most 100 carloads of cement gives some 
idea of the scope of the research. This 
paper has here been brought up to date 
Jollowing its original presentation before 


Comprehensive Program of Cement Research 


Progress in Far-Reaching Investigation, Extending from Manufacture to Actual Use 


Drrector oF Researcn, PortLanp Cement Assocation, Cuicaco, ILL. 


samples were taken at half-hour or 
shorter intervals. At the time of 
packing for shipment, 100 bbl of each 
of the 27 cements were carefully 
preserved in sealed steel drums for 
complete laboratory study. 

In general, the program required 
from 1,300 to 1,900 bbl of each ce- 
ment, but only 450 bbl for three of 
the treated ones. Six-thousand 30- 
gal drums, and over 20,000 smaller 
metal containers of all sizes, were 
required for the various samples. 
Special 6-ply, asphalt-lined paper 
bags were used in shipping cement 


representative advisory committee 
mder the chairmanship of Mr. 
som Bates. The objectives are three: (1) careful collection 
‘ American cements, (2) long and varied tests in struc- 
tures, and (3) comprehensive laboratory studies. 


SELECTION OF CEMENTS —FIRST PHASE 


= lhis whole project was to be principally a study of the 
fect of cement characteristics on the durapility of con- 
rete. To secure results truly representative of the per- 
rmance of cements produced under normal manufac- 
turing procedure, and to insure the widest possible ac- 
eptance and application of the findings, the Advisory 
Committee felt it desirable to use the regular products 
made from raw materials which the manufacturer cus- 
tomarily used. 
here were practical limits to the number of cements 
that could be included. With freight as high as $1,500 
er car, the cost on 90 cars in carload. shipments, and 
many tons shipped in less than carload lots, represented 
early 20% of the entire outlay for the program. 
Briefly, the 27 cements were so selected as to cover: 
types recognized by the 1941 specification of the 
\merican Society for Testing Materials, (2) wide range 
n chemical composition, (3) good geographieal distribu- 
tion and representative raw materials, (4) several types 
irom the same plant and the same raw materials, and (5) 
treated and untreated products. 
_ The geographical range included Hudson, 2; Lehigh 
valley, 6; Southern States, 6; Central States, 8; and 
lexas and the Far West, 5. Treated cements were 
ground with 0.04% Vinsol resin, using exactly the same 
linker as for the corresponding untreated cement. 
A special party under Dr. W. C. Hansen, of the re- 
earch staff of the Portland Cement Association, was 
organized for the collection of data during manufacture. 
‘ork started in December 1940, and was completed in 
une 1941. From 4 to 7 technicians were present at each 
ant during all the operations, to obtain a complete 
record of the pertinent facts connected with manufacture. 
samples of raw feed and clinker were taken at regular 
itervals, usually each half hour. Each kiln was sampled 
*parately. Kiln temperatures were obtained with 
‘ecording pyrometers. The temperature of the cement 
‘sit came from the finishing mill was observed, and grab 


ter in te 


the Metropolitan Section of the Society. 


to the different projects. 

The second or construction phase 
might be called the “‘backbone’”’ of the long-time study. 
There have been many efforts to compare field perform- 
ance of different cements, but few instances involving only 
actual differences between cements. A change of cement 
during construction does not of itself provide a satisfac- 
tory comparison unless all the other factors, including 
weather, remain constant. 

Therefore the aim was to build a series of structures so 
as to afford a fair comparison of the performance of many 
cements over a period of years. Recognizing that it is 
impossible in work extending over several weeks to 
eliminate entirely changes in weather or other conditions, 
a cardinal principle was to use each cement several times 
in each structure or series of structures. 

Not all of the cements were used in all the structures, 
but the entire 27 were used 78 times and 22 were used 95 
times. These figures do not include 48 additional com- 
parisons offered by the exposure of small beams (6 by 6 
by 30 in., or 5 by 5 by 34 in.) to very severe climatic con- 
ditions or to strong sulfate soils. This large number of 
repetitions should eliminate the possibility that any one 
cement or type will receive an unfair distribution of 
either the favorable or unfavorable breaks. Periodic 
inspections will be made of all structures so that a con- 
tinuous record can be had of the development of any 
weathering or service defects. 


VIBRATING FRESHLY PLACED CONCRETE ON MULTIPLE ARCH Dam 
tN Hicu SIERRAS 
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Roap Projects cements. Each cement was used thre range 
texorn different times im sections 1() ft. 
Porat ConsTRUCTION ACTUAL — or Test n h on ‘ 
Lenorn Days Num Repeti- Sections le gth, having the follow mpal 
Pests Sections MILEs Started Finished WorKED ber tions Fr ing characteristics: 6 2 Sacks cement ts, al 
Built during 1041 per cu yd; natural sand and RTave rm 1S 
Missouri 1.8 7/31 B 8 - ; 75 aggregate of 3 sin. maximum siz 
South Carolina 1.9 10/16 11/5 15 2 4 90 9.9; . : Colun 
slump of 2-3 in.; placed by vibration of « 
Built during 1942 ; (18 4) During the placing, 5 by 6 by 34, Slabs 
New York 2.6 815 10/9 30 6 12> 150 bez rere made asc Stadia — 
ls a) eams were made as control specimen: ina 
six for each cement. One-third a; Ipetl 
In three major projects (Table I) test roads were built stored on top of the walkway, one-third where th be f 
in cooperation with the U.S. Public Roads Administration _ will be submerged in the reservoir from May until p, = 
and state highway departments. All were constructed cember, but exposed to snow and ice during the wint:, - 
under contract as usual, except that the special cements months; and one-third in a protected location near th. HCompo 
were used in short sections in rotation either four or five dam site. Measurements of the natural frequency | 
times. The designs of slabs and concrete mixes were all vibration will be made in the spring and fall, when = 
standard, also the aggregate used. the specimens are accessible. 
During construction the Association had a large field Tame tI Tonk Daa 
party under I. L. Tyler, M. Am. Soc. C.E., collecting ia . 
samples, making moisture and unit-weight determina- No. or = No. oF Point oF Max 
tions, slump tests, and tempe rature measurements oO Cape Cod Ship Canal, Mass 22 66 Franklin Park | 
the slab, and detailed observations on the bleeding and Hudson River, N.Y © 22 66 Franklin Park | me 
finishing characteristics of the concrete. Salt Run, St. Augustine, Fla 22 66 Jacksonville, | olumn: 
< 9 Newport Bay, Calif s 24 Los Angeles, Ca 
Each of the three test roads used one car each of 24 on : . 
cements. In addition, special treatment for the New All 27 cements are being used =e study of exposure t 
York project called for 15 cars of nine of these cements strong alkali soils at Sacramento, Calif., under the follow One 
and three cars of three treated cements, or a total of 42. ™S conditions : tllinois 
carloads on this test road (Table I). 3 mixes, all vibrated, 1'/,-in. slump, with respectively 4, # st rod 
The handling of the cements was complicated by the and 7 sacks of cement per cu yd Vork te 
requirement that each was to be used four or five times. Specimens: 5 by 6 by 34-in., embedded 3 in. in soil with the (-i ality 
Thus, before the work started all the material had to be shich 
available. On the Missouri project, completed in 8 days, Soils to be alternately wet and dry - cepta 
. I'wo types of soil: 9% sodium sulfate, 1% magnesium sulfate 
the cement was handled directly from the cars to the at a aa selected 
Ins Caroli end New York. = 7 % sodium sulfate, 3% magnesium sulfa: 
SEEING P ant. South Carolina ane ork, specia Total of 1,200 specimens, including control specimens, for a 
warehouse facilities were required for storing. storage entice 
For exposure to fresh and salt waters, 222 reinforced Six specimens of each mix in each type of soil e oth 
concrete piles were made. These were 12 by 12 in. in Relative performance to be determined by measurement a good qu 
cross section and 20 to 30 ft in length, built by contract at regular intervals of the natural frequency of vibration a nd por 
convenient locations and transported by train or truck weight losses, and by surface indications of disintegration mbin: 
arge ints of installation. All operations were the pra 
b of in — To Specimens for this series were made in the laborator 
‘signe rive » greatest possible 
the piles were the state highway department. This gave a unifom 
av ‘racking s cage or driving, > “swere . 
ity of control that would have been impossible in a fie! 
kept continously wet from the time of casting, and were operation Durit 
jetted into place. . €X 
For each location three piles were made with each EXPERIMENTAL FARMS INDICATE WEATHERING This im 
Table as follows: net wal 
cement (Table II), as follow On so-called experimental farms, a large number | ets: 
(1) 5sacks cement per cu yd, 2-in. slump, vibrated near ‘“‘job-size”’ specimens are exposed to normal weather rn 
2) 7 sacks cement per cu yd, 2-in. slump, vibrated ing. One farm is located near Chicago in northen ali 
(3) 7 sacks cement per cu yd, 84n. slump, hand placed climate, and the other near Perry, Ga., in a southern “Of th 
; . climate. The principal purpose is to provide compar Pieces 
During the casting of the 132 piles for the Hudson - P : ; imes it 
B 8 i sons of the 27 cements with different aggregates and ov ioe 


River and Cape Cod Canal, two 6 by 6 by 30-in. speci- 
mens were made for each mix with each cement. They 
are now under exposure at Treat Island, Eastport, Me., 
are inspected every two weeks, and have their natural 
period of vibration determined at convenient intervals. 

Commonly, concrete in handrails, parapet walls, and 
similar thin sections is the first to show the effects of 
weathering. To investigate such structures, several 
projects are planned, but only the first has been com- 
pleted. This consists of repairs to the walkway along the 
top of a multiple-arch concrete dam built in 1925-1926 
in Southern California. Because of the high altitude 
(7,300 ft) and the heavy snows, horizontal surfaces are 
subject to almost daily cycles of freezing and thawing in 
a saturated condition from December to May, and the 
walkway has scaled and raveled badly. Various methods 
of protection and repair have been tried. 

For this experiment, the disintegrated concrete was 
chipped away and new concrete placed, using the 27 test 
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{ mixes and consistencies, selected to give con- 
zood, intermediate, and inferior quality. Such 
were not possible on the road or dam proj- 
Each 


range 
retes O! 
vc and only to a limited extent with the piles. 
rm is to test: 
Columns or posts, 8 by 60 in. set vertically 2 ft in ground, a type 
of exposure commonly encountered 
SJabs 2' '» by 3"/2 ft, 6 in. thick, cast in place to simulate exposure 
in a road slab 
Open box-like specimens, 2'/» by 2" ', ft in outside dimension, to 


he filled nearly to the top with earth and part of the time with 


water (intended to simulate exposure of a concrete retaining 


wall 
mposition of the specimens is given in Table ITT. 


ILI. Composition oF SLABS, Boxes, AND COLUMNS 

AGGREGATE No. Mrxss Sacks CEMENT S_Lump How 
ComprnaTions For Eacnr per Cu Yb IN IN. PLACED 

6 3 Hand 

3 3 Hand 

6'/s 8 Hand 

6 3 Hand 
6 1'/s Vibrated 

yes and 6 8 Hand 

jumns 2 fh 4/2 3 Hand 
4'/s Vibrated 

41/2 8 Hand 


One of the three aggregate combinations used in the 
iinois slabs was identical with that used on the Missouri 
st road, one was identical with that used on the New 
‘ork test road, and the third was a local gravel of good 
ality combined with a sand from New York State 
shich was once quite extensively used but which is not 
ceptable under current specifications. This sand was 
xlected because of its unsatisfactory record. At the 
«orgia farm one of the slab aggregate combinations was 
entical with that used on the South Carolina test road; 
the other two were combinations of local materials of 
god quality. For the boxes, combinations of both good 
nd poor materials were used. Thus, in providing many 
mbinations for the comparison of the 27 test cements, 
the practical possibilities are fairly well covered. 


LATEST INVESTIGATION COVERS WEATHERING 


During 1943 one additional project, utilizing thin sec- 
tions exposed to severe weathering, has been completed. 
(his involved the construction of 104 sections of a para- 
net wall, 3 ft 9 in. high, 16 in. thick, and 10 ft long, on 
een Mountain Dam (El. 8,000 ft), near Kremmling, 
olo. This is a U.S. Reclamation Bureau project, built 
mder contract by the Warner Construction Company. 

Of the test cements, 24 were used either three or four 
umes in mixes containing 6 sacks per cu yd. Aggregates 
were natural sand and two sizes of gravel. The con- 


30-Fr PILES AT FRANKLIN Park, ILL., FOR HAULING TO 


Cape Cop Surp CANAL 
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crete was placed 
by vibration 
(slump 2 to3in.). 

During the 
construction, 168 
cylinders 6 by 18 
in. were made for 
exposure as fol- 
lows: one-third 
of the specimens 
on top of the 
dam; one-third 
on the face of 
the dam, to be 
part of the year 
below water level 
and part of the 
year above it; 
and one-third in 
a protected storage place near the dam site. Measure- 
ments are being made on these specimens at regular inter- 
vals for natural frequency of vibration. 

One of the most important main features of the por- 
gram is the series of exhaustive laboratory tests of the 
cements. Only by using the results of such a study will 
it be possible to explain the differences in behavior that 
may develop from the exposure tests. All the recog- 
nized physical and chemical tests for portland cement 
and clinker are being carried out, as well as many others 
not ordinarily made, some entirely new. Petrographic 
studies of the clinkers are unusually extensive. In all 
this work, individual grab samples as well as composite 
ones are being studied. 

Of the 100-bbl samples in sealed metal drums, a good 
portion will be preserved indefinitely. Thus at any time 
in the future, if questions arise concerning the behavior 
of the field structures, ample quantities of the original 
cement will be available for test. This will meet the 
need felt by every investigator studying the performance 
of old concrete structures. 

A further and more important use for these reserve 
samples will be in the evaluation of new tests for port- 
land cement which may be proposed or devised at any 
time in the future. For the first time in history, there 
will be available what we might term a “‘library of sam- 
ples’ for which the manufacturing history is known, as 
well as a record of performance in a variety of structures 
under various exposures and climatic conditions. With 
such a record as a background, these cement samples 
should provide a medium by which the new test proce- 
dures can be more readily and intelligently evaluated. 


Typrs or Test STRUCTURES ON AN 
EXPERIMENTAL FARM 


MANY HAVE ASSISTED 


Acknowledgments for valuable cooperation are due to 
W. L. Chadwick, M. Am. Soc. C.E., on the high-alti- 
tude dam work; to Thomas E. Stanton, M. Am. Soc. 
C.E., on the Sacramento tests; and to C. E. Wuerpel, 
of the U.S. Corps of Engineers, on exposure specimens 
from the pile tests. Special acknowledgments are due 
the U.S. Public Roads Administration and the Highway 
Departments of New York, Missouri, and South Caro- 
lina, for making possible the three major projects, and for 
fullest cooperation during construction. Members of the 
Advisory Committee under Mr. Bate’s chairmanship 
include R. F. Blanks, R. W. Carlson, P. J. Freeman, 
T. E. Stanton, and B. W. Steele, members of the Society, 
also F. H. Jackson, and R. B. Young; representing the 
industry, Messrs. R. G. Uhlig, Hubert Woods, and R.N. 
Young, also F. R. McMillan, M. Am. Soc. C.E.; and 
ex-officio, Frank T. Sheets, M. Am. Soc. C.E. 
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Pustic Seevice Camp No. 76, CALirornia Fore 


NE of the fundamental quantities in the analysis of 

stream-flow data is the amount of water delivered 
by the stream past a given point during a given time in- 
terval. Stream gaging station records give the rate of 
flow which, when multipled by the time interval, indi- 
cates the total volume of stream flow. This product 
must then be multiplied by a constant to convert to the 
proper unit, as cubic feet, acre-feet, or inches in depth 


Vo 
Engi Notebook 
ngineers iNoteboo si 
Ingenious Suggestions and Practical Data Useful in the Solution of with 
“. @ Variety of Engineering Problems the 
2 
The 
the 
A Nomograph for the Integration of Stream-Flow Records § "” 
foun 
By B. Jounson 
pein} 
st AND RANGE ExpERIMENT Sration, Forest Service, 
U.S. DeparTMENT oF AGricuLTURE, GLENDORA, CALIF. 

To compute the amount (cubic feet) of total stream 

flow produced by an average rate (cubic feet per second 

for an interval of time (minutes), connect by a thread, o; 

a straightedge, the number of minutes on the right loga 

rithmic scale with the average rate on the left scale, Thy 
total stream flows appears on the middle scale where thy UN 
straightedge crosses. The formula may be writter of 
total stream flow = 60 X rate X time. proof 
It is sometimes difficult to estimate the position of th: manu 


over the watershed. In a stream-flow analysis this 
double multiplication consumes considerable time, and 
any short cuts and time-saving techniques are well 
worth adopting. The nomograph, Fig. 1, was developed 
to save time in this operation. 

In the San Dimas Experimental Forest, stream-flow 
measurements are made in cubic feet per second, and 
the time intervals are noted in minutes. (See ‘The 
San Dimas Experimental Forest,’’ by C. J. Kraebel and 
J. D. Sinclair, American Geographical Union Trans- 
actions of 1940, pp. 86-92.) The total stream-flow in 
cubic feet is determined by multiplying the average flow 
by the time interval by 60. The nomograph converts 
the average flow directly into cubic feet of stream flow 
for any rate of flow and any period of time. This 
flexibility makes the nomograph particularly useful in 
a region like Southern California, where the streams vary 
from flood to dry in a single season. 

The nomograph (Fig. |) consists of two equal logarith- 
mic C-scales at the sides with a logarithmic A-scale in 
the center, which is placed so that 60 is on a level with 
10 on the outer scales. As on aslide rule, only the signifi- 
cant figures in any reading are given. 


decimal point in the product of three factors. Until , 
computer becomes accustomed to using the nomograph 
he can determine the number of digits before the dec; 
mal point in the answer by the following procedur 
The average rate will fall in one of the columns num 
bered 0, 1, 2, 3, 4, depending upon whether the rate lie: 
between 0.01 and 0.1, between 0.1 and 1.0, between | 
and 10.0, between 10.0 and 100.0, or between 100.0 and 
1,000.0, respectively. These limiting values are given for 
each column at the top and the bottom of the rate scak 
Thus the rate of 3 cu ft per sec lies between 1.0 and 1()/ 
cu ft per sec and will therefore fall in the rate colum 
numbered 2. In the same way the time, 30 min, iying 
between 10 and 100 min, will fall in the time column 
numbered 1. The total stream flow, as determined by 
the straightedge on the center scale, will fall in one of 
three regions, numbered 0, 1, or 2. More columns maj 
be added if the time interval is greater than 1,000 mu 
or the rate greater than 1,000 cu ft per sec. 

The sum of the numbers of the rate column, the time 
column, and the region gives the number of digits befor 
the decimal point in the total stream flow. For example 
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Vo! 
suppose that during a period of 630 min the average flow 
254 cuftpersec. Alining 63 on the right (time) scale 
with 254 on the left (rate) scale, the straightedge crosses 
the middle scale at 960; 630 falls in time column 2: 
)=4 falls in rate column 2; and 960 falls in region 1. 
The total will thus be 5. There will be five digits before 
the decimal point, and the total stream flow will be 
wo00 cu ft. By multiplication, the exact answer is 
found to be 96,012 cu ft. 

In laboratories where a great many calculations are 


being made, computers find that their speed with this 
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nomograph almost equals their speed with calculating 
machines when used with a table of multiples of 60. 
Their speed is substantially greater than that with a 
slide rule or a machine without such a table. Where 
machines are not available because of expense, priorities, 
or other reasons, the nomograph will be a very valuable 
and inexpensive aid. 

In the computing room, a 14 by 20-in. nomograph is 
used for greater ease and accuracy. It has been found 
that this nomograph can be read to an error of less than 
0.5 of 1%. 


Waterproofed Adobe Bricks for Revetment 


By G. E. Dewsnap 


Service ENGINEER, AMERICAN BitumMuLS CoMPANY 


UN-dried adobe bricks, in which approximately 6% 
of emulsified asphalt has been admixed for water- 
proofing purposes, are now being made by a number of 
manufacturers. 


They are used in the construction of 


Prorective WaLt or Apose Larp Up WitHout Mortar 


revetments and protective walls around tanks, trans- 
formers, and other vital points. The same mixture of soil 
ind emulsified asphalt is also used extensively in the fill- 
ing of burlap bags for revetments and also for slope pro- 
tection. The material in the bags is usually moist when 
the bags are placed in walls or on slopes, and this permits 
the sacks to be fitted snugly together. The stabilized 
mixture in the bags dries when exposed to the air. Long 
before the bag has rotted away the stabilized soil has 
dred out and become highly resistant to water erosion. 


Walls that have been in use for six or seven years in water 
ways still show the marks of the burlap fabric, which dis 
appeared after the first five or six months. 

Stabilized blocks or sun-dried bricks of this material are 
easily handled and can be laid up with or without mortar. 
As the color of the finished brick closely resembles that 
of the natural soil, camouflage is sometimes unnecessary. 
Walls built with this emulsified asphalt stabilized soil, 
either in bags or in blocks, are highly resistant to ma- 
chine-gun fire and also to shell fragments. As compared 


REVETMENT OF STABILIZED ADOBE IN BURLAP Bacs 


with sand-bag protection, they have the advantage of 
eliminating the constant replacement required when the 
bagsrot. For this reason they would be equally valuable 
in flood protection work. 


Welding Repairs to Steel Railroad Bridges 


By Water A. Roor 


ENGINEER OF BripGes AND Bui_orncs. CuicaGo Great WesTERN Rattway Company, Cuicaco, 


QO! R railway systems face a very serious problem in 
: providing adequate transportation service to meet 
i€ requirements of normal business plus the emergency 
‘quirements of the National Defense Program. These 
‘ystems are important cogs in our general defense ma- 
une. Thus they must be well maintained and they 
must have well-trained employees to carry out the re- 
{ured transportation program. 

. steel bridges suffer greatly from deterioration caused 
¥ rine drippings from refrigerator cars, especially in 
‘paces Just outside the two rails. The parts affected are 
“ingers, floor beams, lateral plates, bracing, webs of 


through-plate girders, bottom chords of truss spans, and 
top flanges of deck-plate girders. In most cases entire 
reconstruction is not necessary, and satisfactory repairs 
can be made in the affected zones by replacing riveted 
sections or by welding in replacements. 

In the conventional rivet method, entire new prefab- 
ricated parts are required. Shop detail drawings have 
to be made and, because of the small tonnage, the shop 
cost is excessive. The field erection work involves a lot 


of equipment, such as compressors, rivet busters, rivet- 
ing hammers, heating furnaces, and a vast list of small 
tools and fitting-up bolts. 
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> Vo 
On the other hand, with the welding process all that is = 
needed, are a portable arc-welding machine, electrode ma- _—7 Continuous Weld rhe 
terial, clamps, and a supply of plates and angles, which = a ip 
may be second-hand materials and which do not have to en ne mp 
be of the same size and thickness as the original piece so a. em ae at te ‘ Th 
long as they are as heavy or heavier. In either method, and 
the old parts have to be removed by taking out the exist- 
ing rivets; the common method of doing this is by burn- y ° 7 Bracing and Girder Peres a 
ing off the rivet heads. Plate Has no Holes 
Recent repair work of the Chicago Great Western ° ‘ . res 
Railway Company furnishes examples of the savings ef- ° : New Lateral Plate Ins 
PORK 4 SOK f test 
Fic. 2. LATERAL PLATE REPLACEMENT Its 
= " hich 
¥ and the rivets loosened. For replacement, used plate wa: mete: 
Continusus Ware” flame cut to size and arc welded into position (Fig. 2 oa 
| Stringers In other similar cases, where restoration of rivets on) me 
was necessary, the method shown in Fig. 3 was used. — stiches 
Experience has shown that the cost of repairing stee 
bridges by arc welding runs from about one-third to on And ju 
half the cost of riveting. Because of the impossibility oj relativ 
— Jt, 
Fic. 1. Reparr or Corropep FLoor Beams 2 
inn A 
fected by welding. The top flange angles of the 7 floor 4 Wi by 
beams of a deck-truss span were badly reduced in section. =A i y 
These were repaired by installing second-hand cover /[ ~ ZZ 
plates as shown in Fig. |. Had this job been done in the | ES =Z 
ordinary way it would have been necessary to furnish new GZ 
angle irons with exact hole punching, field connection \ Ky His 
bolts, and new rivets. The work would have required \ Ath iS Deal 
removing a great number of rivets and replacing them ert Fl 
with field bolts until all the rivets were out. Then all Mw 4 curr 
the bolts would have had to be removed and the new —— 
angles put in and bolted, after which the bolts would _ pivet getore } po 
have had to be taken out and replaced with rivets. To Repairs ~ “aa 
get at this work the bridge ties would have had to be Fic. 3. Metnop or Restorinc Rivet Heaps trainee 
moved and then replaced when the work was completed. ape 
All these operations take time and would have had to getting new steel parts and the difficulty of obtaining vide su 
be done so as not to interfere with railroad traffic. It is second-hand parts needed, the arc-welding process 's there w 
quite evident that the arc-welding method is much sim- just about the only way in which minor yet essentia ing fron 
pler, as none of this work had to be done. The new plates repairs can be made. ne 
are merely set on and then welded to the existing metal. This article is abstracted from a prize-winning paper > ee 
On a through-plate girder span the plates connecting in the recent competition of the James F. Lincoln Ar ‘ele 
lateral bracing to girder flanges became badly corroded Welding Foundation of Cleveland, Ohio. ler Wand 
haracte 
procedu: 
R d f these 
he com 
Our Readers Say mcm 
In Comment on Papers, Society Affairs, and Related Professional Interests ind 
waterwa 
Cc omments on Engineering Any load will compress concrete or rock, but not — _ “ When et 
4h ~ ulverize or crush. It is thought by the writer that when + range in 
erminology refers to the of concrete, he mea! btained 
Dear Str: I would like to comment on Mr. Sowers’ article, the resistance in pounds per square inch of the concrete to 2°" rating by 
“Load Required to Compress Concrete and Rock,” in the August ternal compressive force, as determined by the test of a standar © hyde 
issue. Mr. Sowers starts out by referring to the term “compres- 6 by 12-in. cylinder; or if he refers to the compressive stress of T° mency 
sive strength” when applied to concrete and rock as “‘loose."". One he means the same thing as determined from the test of a standat quating 
might question whether the terminology he uses is any improve- A.S.T.M. compression specimen of rock or building stone When 
ment. term compressive stress, when determined by the standard metho Velocity. 
For instance, in the title of his article, he uses the word compres- _is applicable to most uses of concrete and stone. That oes =i 
or by small, D 


sion, when it is pulverizing or crushing that he actually discusses. 


men fails by diagonal shear (not diagonal tension 


| 
: 
| 

| 


13, No. 10 
hich the author does not mention) is beside the point. 
all result is a measure of the resistance to an external 
ng ve force and as such is, at failure, the strength to resist 
yupression 

The author seems to use the terms “‘true compressive strength” 
and “pure compressive strength” interchangeably, but does not 
efine either term. Since neither term is defined in his article nor 
» any standard, and since “compressive strength” is defined (page 
yo AS.T.M. Standards, 1942 part II), it would seem that the 
annot be considered as loose when applied to the conditions 
here the load is distributed over the whole cross section. 
instead of using compressive strength as defined by the A.S.T.M., 
uthor uses “cylinder crushing strength” and “‘cube crushing 
yon ngth,” thus introducing terminology for something that already 
san accepted name. One definition of crushing implies reducing 

ist or fine particles, which is one of the results of the conditions 
{testing that the author imposes, but is not the result obtained in 
standard compression test. 
it should be clear to engineers that the conditions of compression 
«hich the author has in mind are different from the usual and that 
he resulting stress at failure should not be called “‘compressive 
te Was wrength.”” It is not clear to the writer why, in the author's condi- 
ig. 2 ions of compression, the stress at failure should be called “‘pure”’ or 


gtter 


he @ 


4 


$ only true” compressive strength, which terms he uses in part of his 
_ wticle. “True crushing strength,’’ which he also uses, seems to fit 
r stee he case better, but why is it necessary to employ the word “‘true?”’ 


{nd just what condition of lateral support will the author use to get 
relative results for his crushing strength? Upon the thickness of 
his specimen and the rigidity of his lateral support will depend the 
rushing strength he obtains. 


one 
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F. N. Menerer, M. Am. Soc. C.E. 


Professor, Engineering Mechanics, 
University of Michigan 
inn Arbor, Mich. 


Current Practice in Designing 
Drainage Structures 


Dear Str: The article by F. William Greve on “Bridge and Cul- 
vert Flow Areas,” in the August issue, is an interesting discussion 
f current practice in determining runoff for highway and railway 
lrainage structures. The various methods and procedures de- 
ribed extend the range of discussion, however, from runoff to the 
mpleted design of such structures. When they are properly 
urranged and related, a definite rational basis for the design of 
lrainage structures emerges. 

In certain parts of the country it is not always economic to pro- 
faining vide sufficient hydraulic capacity in drainage structures so that 
CeSs 1S there will never be any overflow at any time or any damage result- 
ssentia ing from it. The determination of what frequency of overflow and 
anticipated damage are acceptable is a matter of judgment, tempered 
y experience and the requirements of public policy. The evalua- 
tion of hydraulic factors is, however, subject to rational treatment. 
In brief, this treatment consists in the determination of runoff 
‘or various frequencies, channel discharge for various stages; and 
haracteristics of flow in the structure. The various methods and 
procedures described by Professor Greve relate to one or another 
{ these determinations. No one of the methods is a solution of 
‘he complete problem, but several methods may be used as checks 
iid aids in more accurate estimation of the three basic factors. 

In the design or review of any given crossing, the essential rela- 
onships are stage frequency, stage discharge, and stage-net 
“aterway opening. When hydrographs for extended periods are 
available, the state frequency curve may be estimated directly. 
When current meter readings have been made for a considerable 
‘ange In stage, the stage-discharge (‘‘rating’’) curve may also be 
“tained directly. Quite often it will be necessary to establish the 
rating by application of Manning’s or Kutter’s formula and, when 
¢ hydrograph is short or non-existent, to set up the stage-fre- 
luency curve by estimating runoff for various frequencies, and 
quating these values to the rating curve. 

When th: velocity of discharge is below the “critical,” the 
velocity-head relation may be determined by the orifice formula, 
as stated | y Professor Greve. In bridges, when the contraction is 
small, D’Aubisson’s formula may be applied, in which the back- 
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water is equal to the difference in the velocity head of approach 
and velocity head in the structure. Critical flow occurs when the 
velocity head is equal to one-half the average depth. The profile 
of the water surface in this case may be determined by the method 
described by Woodward and Posey in The Hydraulics of Steady 
Flow in Open Channels, published by John Wiley and Sons and by 
others. 


Austin, Tex. ARNOLD StrausBacnu, Assoc. M. Am. Soc. CLE 


Angles of Response for Earthfill 


To THE Eprror: The article by Mr. Van Sant in the August 
number, on an earth-fill dam in New Mexico, contains certain 
statements that should not pass without comment. On page 368 
Mr. Van Sant states: ““‘When wet, sand has an angle of repose of 
2.5 to 1 and clay of 3.5:1. A mixture of sand, clay and gravel, 
however, has an angle of repose of 2:1."’ 

It is quite possible that the author meant the sand, clay, and 
gravel at the particular spot where the dam was built, although he 
does not so state. It is generally agreed today that different sands 
and clays possess different angles of repose and that it is no more 
proper to speak of the angle of repose of clay (meaning clay in gen- 
eral), or of sand for that matter, than it is to speak of the com- 
pressive strength of concrete. Just as the compressive strength 
of concrete varies according to proportioning, curing, and other 
factors, so does the angle at which a bank of sand or clay will stand 
vary with the particular material. When one speaks of the angle 
of repose of a mixture of clay or sand, it is analogous to speaking of 
the compressive strength of reinforced concrete without specifying 
the amount of reinforcement or its type. The relative amounts 
of sand and clay in the mixture will govern the properties thereof, 
just as the amount and distribution of steel influence the behavior 
of reinforced concrete. 

The compilation of ‘‘authoritative”’ values for the angle of repose 
of various types of soil has led in the past to dangerous designs and 
failures on the one hand, or to uneconomical designs on the other. 
Realizing this fact, many present-day engineers attempt rather to 
establish the angle of internal friction and other physical proper- 
ties of the types of soil that are available for a given project, so that 
designs may be in closer harmony with the actual properties of 
these available materials rather than assumed properties of hypo- 
thetical materials. 

The writer believes that the general use of such values as are 
cited by Mr. Van Sant is unwarranted except in connection with 
preliminary estimates, and that such figures should be given only 
when they refer to specific types of clay or sand or other materials. 
If such statements as that just quoted appear frequently without 
further qualifications as to the scope of their applicability, there 
will be danger of indiscriminate and inappropriate use of the nu- 
merical values. 

HAMILTON Gray, Jun. Am. Soc. C.E. 
Assistant Professor of Civil Engineering 
New York University 
New York, N.Y. 


Herschel or Venturi? 


To Tue Epitor: In justice to Clemens Herschel, I feel I must 
pick up the gage cast down by Mr. J. C. Stevens in the August 
issue. His assumptions (a) that Venturi, in his many experiments 
on orifices, short tubes, and flaring tubes, ‘‘might have observed a 
relation between flow and pressure difference,’’ and (+) that Her- 
schel ‘“‘must have recognized Venturi’s priority of the principle in- 
volved or he would not have named his invention the Venturi 
Meter,”’ cannot be supported by the known facts. 

Here is what Herschel himself had to say in 1907 in a pamphlet 
entitled ‘‘The Venturi Water Meter and the First Twenty Years of 
Its Existence.’’ He speaks of how he, as hydraulic engineer for the 
Holyoke (Mass.) Water Power Company, was ‘‘sorely troubled” 
by the large amount of unaccounted-for wash water used by the 
manufacturing corporations as supplied through 20 and 24-in. cast- 
iron pipes. ‘‘Many a time,”’ he says, ‘“‘did the Hydraulic Engineer 
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stand beside such a pipe and exert himself to invent how to force 
these pipes to reveal the secret of their hidden action. In course of 
time, between 1882 and 1886, these endeavors resulted in a deter- 
mination at the first opportunity to try how an apparatus like this 
would work: place an orifice at some point in the pipe, circular 
and in the form of an ajutage, from choice, and then place an ex 
panding cone or ajutage, downstream from the orifice, in order that 
the loss of head occasioned by the first orifice may be regained, and 
no material loss of 
head be occasioned 
by the whole appa- 
ratus; all of this 
superimposed on 
the existing hydrau- 
lic gradient 

“In 1886, the 
Hydraulic Engineer 
received confirma- 
tion of his ideas and 
notions from an 
account of Bour- 
don’s Anemometer 
used in France to 
measure the veloc- 
ity of currents of air 
in mines; and pro- 
ceeded to design 
his water meter, 
then named the 
Venturi Meter, out 
of respect for the 
‘Citizen J. B. Ven- 
turi’ who, ‘An VI. 
(1797)’ published 
his ‘Recherches Ex- 
perimentales sur le 
Principe de la Com- 
munication Later- 
ale du Mouvement 
dans les Fluides.’ 


BIRTHPLACE OF THE VENTURI METER, 
Mass 


Venturi's experiments were made in Modena, about 1791, and he 
had observed that when fluids or gases discharge through an ex- 
panding nozzle or ajutage, that a sucking action is exercised at the 
small diameter, diminishing as the diameter increases. But Ven- 
turi made or suggested no use to be made of this property, and with 
him it was merely a curious feature in the working of his apparatus. 
Nor did he correctly explain any of the properties observed (note 
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this especially—C. G. R.). The experiments detailed ;, Franc: 
‘Lowell Hydraulic Experiments’ had determined the shape of : 
panding ajutage which would give the maximum dischar, under 
given head; and that is the same thing as a form that will cause », 
least loss of head with a given discharge, which was wha the Hy 
draulic Engineer then wanted. And the rest was easily ipplied 
Herschel, in his original paper before the Society in 1887, me 
tioned the Bourdon Anemometer as ‘‘founded upon the pr /perty 
a Venturi Tube to exercise a sucking action through holes bor, 
into its narrowest section,” and Venturi’s observation of th 
phenomenon. 
While it is gratifying to learn that Mr. Herschel will be recog 
nized in the next edition of ‘‘Hydraulic Models,” the form propose 


Forum on Professional Relations 


ConpuctEp COLUMN OF HYPOTHETICAL QUESTIONS WITH ANSWERS 
BY Dr. MEAD 


For over a year now Dr. Mead has been answering questions on 
engineering ethics in these columns. Herewith he gives his views 
on Question No. 13, which was announced in the August issue. The 
question reads: “‘A friend of Engineer ‘A,’ out of work and in need 
of employment, applied for a job in ‘B's’ office, for which he was very 
poorly fitted. However, because of his fine personality he was being 
earnestly considered for the work. The job involved considerable 
responsibility and the young engineer lacking this experience would, 
in ‘A's’ opinion, need time to work successfully into the position 
The applicant referred to ‘A,’ and the company has asked ‘A’ to give 
his opinion of the man and his ability for the position for which he has 
applied. Should ‘A,’ with his knowledge of this applicant, advise the 
company concerning his real opinion of the man’s qualifications for 
the job, or should he so word his letter as to retain the friendship of the 
young engineer and let the company find for itself from experience the 
true worth of the young man seeking employment?” 


The writer believes that the greatest asset of any engineer is 
dependability, the most important factor of which is absolute 
truthfulness. There is no valid reason why an engineer should lie 
for himself; neither should he falsify for a friend. If he knows 
that his friend has not the experience necessary for the successful 
handling of the job in view but believes that he can quickly acquire 


by Mr. Stevens is both inadequate and incorrect. Venturj Was » E 
brilliant engineer but his experiments did not “disclose the principle war 
of the flow meter invented by Clemens Herschel’: rather, : serv 
Herschel should be given full credit for the conception and the It man 
vention. ira 
Illustrated herewith is a still-standing building of the Holyok. ate: 
Water Power Company. Underneath floor boards one can sj Geo 
see the famous Holyoke Testing Flume which Herschel buil; {, hie 
measuring the efficiency of hydraulic turbines so they could be use. war 
as meters, and which he employed in his experiments on the fir: St 
two Venturi Tubes. . actu 
G. RicHaRDSON, M. Am. Soc 
Providence, RI. 
he 
fall 
To tHe Eprror: Mr. Richardson's statement that my “a Soci 
sumptions . . . cannot be supported by the known facts” appea 
to be discredited by the statement that he himself quotes fro: 
Herschel’s own pamphlet. If a constriction is put in a condy Ot 
carrying a fluid, a drop in pressure results which, by Mr. Herschel ire 
ingenuity, has become an index of flow. Today we speak of ¢! nw 
phenomenon as a drop in pressure, but Venturi in 1791 called i: lay 
“sucking action.”” Herein lies the fundamental principle of th ents 
venturi meter, which Clemens Herschel recognized and elaborate ith 
upon. 
Of course, it took him a long time and much study and researc! view: 
to actually put the principle to practical use, but when it was dow half- 
he was liberal-minded enough to recognize what Venturi ha lay, 
remarked upon and very magnanimously named his invention th So 
venturi meter. It seems to the writer, therefore, that the propos activ 
amendment to the statement in Manual 25 is in fair accord wit! Boar: 
the historical facts. ry, 4 
J. C. Stevens, M. Am. Soc. C if th 
Portland, Ore atten 
Lake: 
yulk 
ome 
the experience, let him say so in plain terms. If the young man: iearb 
personality is attractive, the employer will probably take th For 
chance of employing him and will realize the necessity of advising ideal 
assisting, and training him until he has gained sufficient experienc: South 
to qualify him fully for the job. Teasol 
On the other hand, should the young man be employed with the will 
understanding that he is fully qualified, the employer will expe stor 
more from him than he should. Furthermore, he is apt to mak and a 
some slight mistake which should not be made by a qualified mar juart 
and through such error may lose the job that otherwise he might ng 
retain. that 
Despite the apparent advantages of fraud and deceit, honesty autun 
still the best policy. mare 
Danie, W. MEAD, Past-President 
Hon. M. Am. Soc. C.E. n 
Madison, Wis. 
Reg 
Other problems of professional relations will be treated by ! ~— 
Mead each month. Next in sequence for study and written © 0 fun 
cussion by members until November 5, with answers in the Dece" — 
ber number, will be the following: “a 
Question No. 15: An engineer makes plans and writes spe -. Repre: 
tions for an installation that is somewhat novel and unique. ! have | 
justified in using essentially these same plans a second me Sectior 
stipulation to the contrary has been made by the client for w™™ United 
first work was done and if no data supplied by the first client are ™ represe 
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ENGINEERS of the South are critically conscious of the impact of 
war. All around them are tremendous military establishments 
serving all branches of the armed forces, as well as mammoth 
manufacturing plants, to say nothing of the great normal agricul- 
‘ural and business services supplying food and clothing. This 
atense interest is reflected in the plans for the meeting of the 
Georgia Section in Atlanta, October 12-14. In keeping with its 
hief topic, the meeting has been fittingly named “War and Post- 
sar Engineering Conference.” 

Strictly speaking, this is the fall meeting of the local group. But 
actually it has a wider connotation, in that many visitors from 
farther away will be there on Society business; and in that all 
Society members are especially invited, and urged, to participate in 
‘he worthwhile program. The fact that there is no official Society 
‘all meeting makes the Atlanta conference the nearest thing to a 
Society gathering in October. 
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<a ACCOMPANYING FEATURES PLANNED 
Other features will lend an official coloring. The Board of 
irection is scheduling its regular meeting just preceding, supple- 
nented by various committee meetings. In addition, one whole 
alled it lay will be devoted to a Local Sections Conference, with repre- 
le of the sentation expected from 17 states. This will be on Tuesday, the 
aborate 2th. The following day the Georgia Section takes over in 
arnest, devoting one and one-half days to the exchange of technical 
views, based on a finely arranged program, and finally comes a 
half-day inspection trip to complete the conference late on Thurs- 
lay, the 14th. 

So much for the general outline. The national scope of Society 
activities will be emphasized by the presence of members of the 
Board of Direction from widely scattered points all over the coun- 
ry, and by an address from the President. The regional aspects 
f the meeting will center in the Local Section Conference, to be 
attended by delegates from the Great 
Lakes and nearer points. Of course the 
yulk of the interest in the meeting will 
ome from members in Georgia and 
iearby states 

For such a meeting Atlanta makes an 
ideal spot. It is the metropolis of the 
Southeast and is important for other 
reasons than size. Asa railway center it 
will make traveling convenient; as a 
historic spot it offers untold attractions; 
to mak und as a military and engineering head- 
ied mat juarters it is ideal for a wartime gather- 
he might! ing. It should not be forgotten, too, 
that the middle of October with its 
autumn foliage is a delightful time of year 
a region noted for its natural beauty. 
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['HRESHING Out LocaL SECTION 
PROBLEMS 


Regular meetings of the Board are 
«heduled for Monday and Tuesday. 
somewhat overlapping in time, but not 
in function, will be the Local Section 
Conference Society matters and other 
udjects of interest to Local Sections will 
xcupy its attention all day Tuesday. 
Xepresentatives from 31 Local Sections 
have been invited to attend, these being 
“ections from the eastern part of the 
nited States, other Sections having been 
‘Presented at similar conferences held 
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SOCIETY AFFAIRS 


Official and Semi-Official 


War and Postwar Engineering Conference, Atlanta 
Georgia Section Issues Hearty Invitation to Enjoy Its Excellent Program, October 12-14, 1943 


this year at the spring meeting of the Texas Section in Dallas in 
April, and at the Annual Convention in Los Angeles in July. 

These Local Section Conferences are informal, round-table dis 
cussions, at which representatives have opportunity to bring up 
any matter of interest, but it is customary to prepare an agenda 
based upon suggestions received from invited delegates. At the 
Atlanta Conference, the following subjects will appear on the 
agenda: 


Employer-Employee Relationships 

Engineers’ Part in Postwar Planning 

Encouragement of Participation in Local Section Activities 

Effect of War on Local Section and Student Chapter Activities 

Junior Forums—Their Programs and Relationship to Local Sec 
tions 

Engineer's Part in Public Life 

Participation of the Local Section in Civic Affairs 


The conference is open to all members of the Society, whether or 
not they are attending as official representatives of Local Sections. 
It is hoped that many members of the Georgia Section and others 
who may attend the meeting will avail themselves of the oppor- 
tunity to be present at and participate in the discussions. 


Some ATTRACTIONS IN DETAIL 


All functions except the inspection trip will be held in the 
spacious Atlanta Biltmore Hotel. Following registration early on 
Wednesday morning, October 13, the conference itself will open at 
10 o'clock. Proper devotional and social formalities are first on 
the order of business. These will be followed by a few words from 
the President of the Society and then the technical discussions will 
begin. The program of the meeting, as so ably arranged by the 
local officers, is as follows: 


MARIETTA AIRCRAFT ASSEMBLY PLANT 


Exterior View During a Late Stage of Construction 
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9 00 a.m. 


10-00 a.m. 


12:30 p.m. 


2:00 p.m. 


7.00 p.m. 


9:30 a.m. 


SKYLINE OF DowNTOWN ATLANTA 


Wednesday, October 13, 1943 
Registration (no fee) Foyer Georgian Ballroom, Bilt- 
more Hotel 
Conference called to order by Wetr, President, 
Georgia Section, Am. Soc. C.E., Assistant General 
Manager, Atlanta Water Works, Atlanta 
Invocation by Dr. Ropert W. Burns, Pastor Peach- 
tree Christian Church of Atlanta 
Address of Welcome by His Honor WrLiiam B. 
HARTSFIELD, Mayor of the City of Atlanta 
Response by J. Hovustoun Honunston, Consulting 
Engineer and Past Director, Am. Soc. C.E. 
‘Work of the Society,”’ by Ezra B. Wurman, Prest- 
dent Am. Soc. C.E 
‘Recovery Will Not Wait for Peace,”’ by FrepeRick 
H. McDonarp, Consulting Industrial Engineer, 
Charleston, S.C 
Open discussion 
Luncheon, Empire Room, $2.00 each 
May. Water S. Commanding Officer, 
Atlanta Officer Procurement District, 4th Service 
Command, U.S. Army, Atlanta, Presiding 
“Military Engineering Problems,”’ by FRANK L. 
Seymour, Chief, Repair and Utility Branch, 4th 
Service Command, U.S. Engineers, South Atlanta 
Division, Atlanta, and 
Bric. Gen. Joun S. BRAGDON, Division Engineer and 
Director of Real Estate, Repair and Uilities, U.S 
Engineers, South Atlantic Division, 4th Service 
Command, Atlanta 
Georgian Ballroom 
“Postwar Transportation Problems,’’ a Symposium 
Pror. CHARLES BLANEY Breep, Head, Department 
of Civil and Sanitary Engineering, Massachusetts 
Institute of Technology, and Director, American 
Society of Cwil Engineers 
‘Air,”’ by Cuarves I. Stanton, Director, Civil Aero- 
nautics Administration, Washington, D.C. 
‘Railway,”” by Rosert S. Henry, Assistant to the 
President, Association of American Ratiroads, 
Washington, D.C 
“Highway,”’ by Guy Kevcey, Consulting Trans- 
portation Engineer 
Open discussion 
Dinner, Pompeian Room, $3.00, Informal Dress 
James C. Pratuer, Vice-President Georgia Section 
and Superintendent Rich's Inc., Atlanta, Presiding 
“Postwar Economics” 
Matcotm H. Bryan, Vice-President, Federal Re- 
serve Bank, 6th District, Atlanta 
FRANK H. Neecy, President, Federal Reserve Bank, 
6th District, Atlanta 


Thursday, October 14, 1943 
Georgian Ballroom, Biltmore Hotel 
“Highlights on Construction of the Marietta Aircraft 
Assembly Plant (Bell Bomber Plant),’”’ by L. W. 
Ropert, Jr., President, Robert and Company 
Associates, Atlanta 


Ne 


“Design and Construction Problems of the Mariet; 


Aircraft Assembly Plant (Bell Bomber Plant)» 


RayMonD W. Stuck, Chief Engineer, Envineer;, 
Division, U.S Engineers, South Atlantic Divisio, 
Atlanta 

Open discussion 


11:00 a.m. Leave Biltmore Hotel by special trolley train for Be! 


Bomber Plant inspection trip 
Round trip tickets 55 cents each; members and mp». 
guests only, properly identified 
12:30 p.m. Luncheon served on reservation by courtesy, Robe, 
and Company Associates 
Inspection Tour Hosts: U.S. Army, Bell Aircra) 
Corporation, and Robert and Company 


LADIES PROGRAM 
Wednesday, October 13, 1943 


12:00 Noon Luncheon Party, Magnolia Room, Rich’s Inc 
Meet at Ladies Lounge, main lobby, Biltmore Hote) 
Shopping Tour, Rich's, Inc. 
3:30 p.m. Fashion Show and Tea, Magnolia Room, Rich's In: 
7:00 p.m. Dinner, Pompeian Room, Biltmore Hotel, Inform: 
Dress - 


Thursday, October 14, 1943 


12:00 Noon Luncheon, Biltmore Hotel 
Meet at Ladies Lounge, main lobby, Biltmore Hote! 
2:00 p.m. Trip to Atlanta’s beautiful Grant Park, home of + 
historic Cyclorama Memorial 


FINAL INSPECTION TRIP 


Delightful as well as appropriate will be the inspection trip to thx 
Marietta Aircraft Assembly Plant, which will serve as a finale fo: 
the meeting. After a ride of a few miles out of Atlanta and. 
luncheon at the plant, opportunity will be given to see one of th 
largest and most recent installations of this type. The uniqu 
transportation and construction features of the plant will be 
plained by those who have been directly responsible, that is, the 
Army officers, aircraft officials, and consulting engineers. This 
fine trip dovetails perfectly into the program of the meeting as a 
whole. It is to be noted that citizenship identification is require 
and that unfortunately the ladies are not permitted to participat: 
However, they will have a fine trip of their own. 

Events for the ladies have been carefully planned to give the: 
entertainment, nourishment, and sociability. Any who have no 
previously visited Atlanta have a novel experience in store; an 
those who have been there previously will need no urging to retun 
The appeal of this meeting is frankly built around the opportuni) 
of aiding the war effort through interchange of engineering idea 
and experiences. Supplementary to this all-important though 
will be the contacts with a loyal Society group in very pleasant sur 
roundings. No Society member who finds himself within ready 
reach of Atlanta should fail to attend this meeting of the George 
Section. A warm southern welcome awaits men and women alik 
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INTERNATIONAL FEDERATION OF TECHNICAL ENGINEERS, 
Arcuitects & DRAFTSMEN’S UNIONS 


15 East 40th Street 
New York City-16, N.Y 

September 14, 1943 
Re: National War Labor Board Case No. 111-218-D 

in the Matter of: 
William S. Lozier, Inc.—Broderick & Gordon, 
Sunflower Ordnance Plant near de Soto, Kansas 
and 

International Federation of Technical Engineers, 
Architects and Draftsmen’s Union, Local 30 (AFL) 
'r Howard Peckworth, Concerning which articles appeared in 


secretary the Civil Engineering Monthly Publi- 
tmerican Society of cation of July, August and September 
Engineers 
Fast 39th Street 


‘ew York City, N.Y 


SIR 

The writer has followed the various news items which have 
sppeared in the Civil Engineering Magazine published by your 
society 

He is amazed at the number of mis-statements and omissions of 
«ts. Instead of writing so much about it as you did in your 
irious issues, don’t you think it would have been much simpler 
) publish the attached Exhibit ‘‘A,’’ which is a copy of the War 
bor Board Panel’s recommendation to the War Labor Board in 
.ansas City and which shows the true facts as presented at the 
\ar Labor Board, including the restriction which the Society 
ried to place on men, namely that employees who are earning 
¥5.00 or more should be excluded from Local 30 of our Inter- 
ational 

In your own July article you have admitted that you are opposed 
) paying overtime to employees after eight hours per day and 
ifter forty hours per week. In your article you also refer to pre- 
rofessional employees—what are pre-professional employees— 

t you mean rather anti-union employees. Why have you 

mitted the statement that of all the committee that represented 

so-called professional group on the Sunflower Ordnance Project 
mstruction job, Professor McNown was the only graduate engi- 
et, that the other two members of the committee—namely, 
Mr. J. C. Donaldson is neither a graduate engineer nor a licensed 
rofessional engineer and that Mr. W. S. Ruggles is not a graduate 
gineer but is a licensed professional engineer. Also, the fact 
tat Mr. Ruggles is an employer, or rather has been an employer 
til he took his job. These are a few of the facts which we would 
xe to see published in your magazine and which facts are the 
rrect statements of what transpired 


Tue UNIT 
During the course of the hearing, for the purpose of determining 
nha the representative of the non-manual technical employees 
the Company, the Panel requested, for its information and in its 
alf, that the Disputes Division hold an election. Both the 
mpany and the Union agreed (pp. 181-3, Vol. 1, Transcript of 
mony) that the unit should be comprised of the following: 
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Engineers in Collective Bargaining 


Union Objects to Articles in “Civil Engineering” re Experience at Sunflower Ordnance Plant 


AS requested by the International Federation of Technical Engineers, 
Architects and Draftsmen's Union (A. F. L.), publication is here made of 
(1) letter of criticism from J. Lawrence Raimist, International Vice- 
President of the Union, dated September 14; 
Secretary Seabury under date of September 17; and (3) excerpt from the 
official “‘Report of Panel to Regional War Labor Board"’ in question. 


(2) letter of reply from 


The writer hopes that after receiving this letter, that you will 
publish all of these facts either in your Society news column where 
you published the other articles, or perhaps you would care to 
publish this letter, together with the attached exhibit, and please 
note that the attached exhibit is the unanimous recommendation 
of the entire panel to the War Labor Board, sitting in this case, 
thus the public member, the industry member and the labor 
member were all in agreement. 

It may also be of interest to you that the Panel’s report was in 
the hands of all parties before the end of the first week of July. 

Very truly yours, 
(Signed) J. LAWRENCE RAIMist, 
International Vice President 


September 17, 1943 
Mr. J. LAWRENCE RAIMIST 
International Vice President 
International Federation of Technical 
Engineers, Architects & Draftsmen's Unions 
15 East 40th Street 
New York 16, N.Y. 


DEAR Sir: 


Reference is made to your letter of September 14th, addressed 
to Mr. Howard F. Peckworth, Assistant to the Secretary of this 
Society, which, in his absence, I acknowledge. 

As Mr. Peckworth is now, and for a period of perhaps three weeks 
more will be, travelling on the Pacific Coast, it appears imprac- 
ticable to comment now on the ‘‘number of mis-statements and 
omissions of facts’’ which you state to be in his articles*. 

That your letter, as requested, may have prompt attention, it 
will be published in the October Ist issue of ‘Civil Engineering," 
together with this, my acknowledgment of its receipt. 

Instead of publishing only that portion of the Panel's report 
quoted in your Exhibit “‘A,”’ the Exhibit will be extended to in- 
clude also the three preceding paragraphs of the Panel's report, 
thus providing for,.I believe, a more complete understanding of 
the situation. 

Also, that Mr. Peckworth’s article in the July issue of ‘Civil 
Engineering’’ may be understood as he intended it to be under- 
stood, it seems appropriate that the last few words of that article, 
reading as follows, be repeated :—‘As this article goes to press, the 
WLB Panel in Kansas City has not handed down its decision.” 

Very truly yours, 
Georce T. SEABURY 
Secretary 
Civil Engineering” July Ist pages 337-338, August Ist page 
394, and September Ist page 443. 


Quotation from “Report of Panel to Regional War Labor Board”’ 
re Sunflower Ordnance Plant Dispute 


All Technical Engineers and Architectural Employees, more spe- 
cifically described as Technical Engineers, Architects, Designers, 
Draftsmen, Surveyors, Technical Inspectors, Blueprint and Photo- 
static Machine Operators and Assistants and persons holding such 
positions regardless of assigned titles or classifications. 


There was specifically excluded from the unit: The Chief Engi- 
neers, Assistant Chief Engineers, Project or Unit Chiefs as re- 
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vealed by the Charts and records of the Company or their assist- 
ants or any such person holding such position regardless of the 
assigned title or classification. Also any senior assistant engineers 
who appear on the charts and records of the Company as Unit or 
Project Chiefs or their assistants 

The Panel recommends that the unit as agreed upon as hereto- 
fore set out and the exclusions therefrom as agreed upon, be 
adopted by the Regional War Labor Board in its Directive 


Loca. No. 30 REPRESENTS THE UNIT 


The election under the supervision of the Disputes Division was 
held on May 18, 1943, at De Soto, Kansas. Three hundred 
sixty-seven (367) employees cast their vote for representation by 
Local No. 30 of the International Federation of Technical Engi- 
neers, Architects and Draftsmen’s Union: Seventy-two (72) cast 
their vote against said representation by said Local 

Subsequent to the date of said election and on May 21, 1943, 
there appeared before the Panel, William C. McNown, W. S. 
Ruggles, Jr., and Jack C. Donaldson, the first two employed as 
Senior Assistant Engineers on the job, and the latter as an Assistant 
Engineer, as individuals, and requested that the professional engi- 
neers employed by the Company be not included for collective 
bargaining purposes in Local No. 30. Because these three men 
appeared individually and not in behalf of an organization, the 
Panel refused to admit their testimony 

On June 3, 1943, these three gentlemen returned before the 
Panel accompanied by Harold M. Noble, Esq., an attorney, and 
Mr. Howard F. Peckworth, Assistant to the Secretary of the 
American Society of Civil Engineers. The three engineers repre- 
sented themselves to be the bargaining committee of an organiza- 
tion known as the Professional Engineers and Architects, employed 
at Sunflower Ordnance Works. They endeavored to file an inter- 
vening petition on behalf of this group at this time, which request 
was refused. A petition purportedly signed by 108 employees, 
objecting to their inclusion in Local No. 30, was presented and 
filed with the Panel. This new alleged bargaining agent held its 
first meeting of organization on May 27, 1943, some nine (9) days 
after the election held on behalf of the Panel. It is briefly the 
contention of this group and its attorney and Mr. Peckworth of 
the American Society of Civil Engineers, that the professional 
engineers employed at the Sunflower Ordnance Plant who meet 
the qualifications of the Kansas Engineers Society, being four 
years college education and two years practical experience or six 
years professional engineering and architectural experience, and 
who are earning $65.00 a week or more, should be excluded from 
Local No. 30 

The Union contends that this is an arbitrary, harsh, improper 
and erroneous classification. That in its membership it has both 
professional and sub-professional groups and that to set one off 
against another was unfair and impractical 

The Panel heard the evidence and arguments of the professional 
engineers as part of the Company's case 

The Panel recommends that no distinction be made between 
professional or sub-professional engineers in the definition of the 
unit as eventually determined by the Regional War Labor Board. 
By virtue of the stipulation heretofore referred to, both the Com- 
pany and Union agreed upon a unit without any such distinction 
as is now contended for by the professional engineers’ group 
Chat the proposed test for exclusion offered by the alleged profes- 
sional group is inaccurate and unreasonable 

The Panel further recommends that the Regional War Labor 
Board issue a directive ordering the Company to recognize Local 
No. 30 as the Collective Bargaining Agent for the non-manual 
technical employees of the Company as heretofore described 


A Warning 


INFORMATION has reached the Society that the engineering pro- 
fession is being circularized by a concern of ‘‘Associates’’ who 
describe themselves as “Public Relations and Sales Consultants to 
the Engineering Profession,’’ with office address on Madison 
Avenue in New York City. If this concern has any large organ- 
ization or staff, it is not located at this Madison Avenue address. 
Its equipment and facilities are not known to the New York officers 
of the American Society of Civil Engineers, and it is not listed 
under its business title in the New York Telephone Directory 
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Americas Arrange to Exchange 
Engineering Knowledge 


ARRANGEMENTS have been completed for greater sharing of », 
to-date engineering knowledge among the Americas. throug 
translation and exchange of technical papers. Under direction 
the Division of Engineering and Industrial Research of the T < 
National Academy of Sciences, important scientific articles ), 
authorities in the United States will be selected for translation jp: 
Spanish and Portuguese. They then will be distributed to ind 
viduals or published in engineering journals in the other America 
Articles furnished by engineering societies in the other republi 
will be translated into English and prepared for distribution ; 
similar manner in the United States. This information comes fro, 
the Office of Inter-American Affairs, Washington, D.C 

Collaborating with the National Academy of Sciences jp ¢} 
work are the Joint Committee on Inter-American Engineerin; 
Cooperation and the Inter-American Development Commissio 
The Joint Committee is made up of representatives of jead 
engineering societies: The American Society of Civil Engineers 
American Institute of Mining and Metallurgical Engineers, Ame, 
can Society of Mechanical Engineers, American Institute of Fy 
trical Engineers, and American Institute of Chemical Enginee: 
having a total membership of around 70,000. 

In addition to exchange of papers, the joint committee's p; 
grams include promotion of professional and social intercour: 
collaboration on technical problems related to industries and pu! 
works and development of natural resources; exchange of i 
vidual and collective visits; and participation in international ; 
gresses. The joint committee has received from the other Am 
cas many favorable responses to the plans about scientific paper 
The joint committee will obtain from the engineering sock 
technical articles by their members. Digests will then be sent 
societies in the other Americas, so that they may indicate ti 
articles in which there is the most interest. The Chairman of th 
joint committee is Philip W. Henry, M. Am. Soc. C.E. Its seer 
tary is Dr. Arthur M. Green, Dean Emeritus of the Schoo! 
Engineering of Princeton University. 


Use of Consultants on Part of 
Government Agencies Recommended 
by Board of Direction 


DuRING the recent tremendous construction program for wa 
preparation, services of practicing and consulting engineers 
firms, were in great demand to perform record-breaking engineer 
feats. From time to time, however, efforts have arisen in the for 
of legislative enactments or legal suits to restrain or limit their u: 
The Board of Direction has been much concerned with this 
velopment, which it conceived to be contrary to the best interes! 
the profession. It therefore expressed its approval of the us 
consultants in concrete form. Following is the authorized sta' 
ment of the Board's position: 

“Wuereas, It has been brought to the attention of the Boare 
Direction of the American Society of Civil Engineers that act 
has been proposed at various times for the purpose of prevent 
the employment by governmental bodies of private practicm 
engineers, architects, or firms of engineers or architects for the pt 
aration of reports, plans, specifications, and contracts, or for t 
supervision of the construction of public works, therefore be 

“ Resolved, That the Board of Direction of the American 500%) 
of Civil Engineers expresses its opinion that such proposals are" 
in the public interest, for the following reasons: 

“1. The practice of engaging private practitioners, 
consultants and for complete engineering and architectural servi“ 
is one of long standing that has brought immeasurable benefits 
both the large governmental units which maintain engineering . 
architectural staffs and the smaller agencies whose norma: ©" 
neering and architectural needs do not require the regular em 
ment of permanent engineering or architectural staffs of the siz 
skill adequate for such work. p 

“2. The practice has made available the services of engines 
and architectural firms that have accumulated special quali 7 
in their respective fields and have developed in thems¢ Ives an 


both ry 


No. 


iginee 
xercis! 
f the | 
ntal 


pectful 
tiated | 
Subseq 
minist 
ast to t 
asible a 
| Was 
arried 
gineers 
tne pre 

ublic 
the 


Ispensior 


research, 


vestigati 
WO 
The Ad 


IM Pos 


fanizatn 


allure 
A 
Engin 


mer 


affs 
| 
| 
ce 
rivin 
yu 
wn li 
arge 
akin; 
rces, 
ve 
5 
gine 
the 
ental 
| 
| 
— 
| 
THe 
1), br 
with the 
mpreh 
articuls 
The p 
ussed b 
tal roblem 
Ml. A 
ransmutt 
Roads 
res is 
| 
\avinion 
m Bri 
B. My 
regor 
| 
H. Fr; 
G 
indge 


of 
throug 
ction 

he US 
icles | 
ion int 
to ind 
merica 
epubli 
ion iz 

nes fror 


th 


ineering 


leading 


1ginieer 
, Amer 
of Ek 
igineer 


pr 
‘Tcours 
id put 
of ix 
r Am 
> paper 
Sock 
sent 
cate 
an of th 
ts 


school 


revert 
practicit 
the pt 


or for 


re be it 


yn Society 


ils are 


both 


service 
yenefi 
“ering 
mal eng 
emt 


the si2 


ilific 
sanc 


VoL. 135 N 0. 10 

affs aptitudes of exceptional value. 
rrimental to the advancement of engineering and architecture. 
Forced abandonment or extensive curtailment of this prac- 
seriously handicap the smaller municipalities by de- 


) 


“ving them of the services of engineers and architects on whom 
-y now depend for professional work beyond the capacity of their 


«n limited staffs 

; Availability of such specialists makes it possible for even 
arge gove rnmental units to engage them to carry peak loads, thus 
aking unnecessary temporary expansion of regularly employed 
oe with the difficulties involved in assembling an organization 
be dissolved upon the completion of the undertaking. 

= On the other hand, governmental agencies with permanent 
gineering and architectural forces, should utilize those staffs to 
che normal volume of their engineering or architectural work 
aly by providing those staffs with stimulating work can govern 
ental agencies attract and hold the services of men of high ability. 
6. Any prohibition of the employment of private practicing 
gineers and architects, or firms, would keep public officials from 
cercising discretion in deciding whether it is in the best interests 
the public to employ such specialists, or to build up a govern- 
ental staff.” 


Loss of such skills would be 
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Possible Delay in October 
PROCEEDINGS 


WAR CONDITIONS inevitably create difficulties in the printing of 
Society publications. Heretofore we have been very fortunate in 
that so few delays have been experienced. Because of the fine 
record it is necessary to warn members in advance that there may 
be some delay in the issuing of the October 1943 PrRoceEpINGs. 

It will be recalled that this number includes two parts—Part I, 
the regular October PrRoceEpINnGs, and Part II, the yearly ‘“Trans- 
actions Number.”’ It is the latter volume which is causing some 
difficulty this year. An additional amount of sewing and binding 
has crowded the printing facilities so that there may be a few days’ 
delay in the final issuing of this particular volume. 

Members should be forewarned that the regular October Pro- 
CEEDINGS, Parts I and II together, may be a few days late in 
arriving. Those members who have ordered the leather or cloth 
binding, will receive their TRANSACTIONS later, and their regular 
Part I number of ProceEDINGs will go out as usual on October 15. 
For those members, comprising about half of the total, there will 
therefore be no delay. 


Advisory Committee on Investigation of Long-Span 
Suspension Bridges 


Progress Report on Organization and Work to Date, as Presented Before the Structural Division at 
the Society's Los Angeles Convention, July 28, 1943 


fue FAILURE of the Tacoma Narrows Bridge on November 7, 
40, brought forcibly to the attention of engineers concerned 
th the design of long-span suspension bridges the need for a 
mprehensive investigation of the design of such structures, 
ticularly with respect to the effect of aerodynamic forces. 
The possibility of organizing such an investigation was dis- 
sssed by a representative group of engineers concerned with the 
roblem at a meeting held in New York City on September 18, 
At this meeting the following resolution was adopted and 
ransmitted to Thomas H. MacDonald, Commissioner of Public 


Roads 


respectfully request that 


\ 


Wuereas, It appears that the investigation of the safety of 
pension bridges and their adequate design under aerodynamic 
res is of such national importance that it should be initiated 
{carried out by the proper Federal authority; the undersigned 
such a program of investigation be 
tiated and carried out by the Public Roads Administration.” 
Subsequently, Mr. MacDonald indicated that the Public Roads 
ministration would be willing to initiate the undertaking, at 
ast to the extent of determining the possibility of outlining a 
asible and acceptable program of research. 
t was decided that an undertaking of this magnitude should 
arried on under the general direction of a group of competent 
gineers representing various organizations having an interest 
the problems to be studied. Such a group was organized by 
Public Roads Administration and is now active. It is known 
the Advisory Committee on the Investigation of Long-Span 
ispension Bridges and its function is to prepare the program of 
earch, to assume general direction and supervision of the 
vestigational work that is undertaken, and to approve reports 
‘his work prior to their release for publication. 
‘he Advisory Committee, of which E. F. Kelley is chairman, 
mposed of 27 members. A list of the members and the 
‘ganizations which they represent is given below: 
uitural and Mechanical College of Texas 
: \. A. Jakkula, M. Am. Soc. C.E., Professor of Structural 
Engineering 
merwcan Association of State Highway Officials 
‘aymond Archibald, M. Am. Soc. C.E., Chairman, Committee 
" Bridges and Structures 
8. McCullough, M. Am. Soc C.E., Assistant Chief Engineer, 
regon State Highway Commission 
my te. titule of Steel Construction 
~ ray, M. Am. Soc. C.E., Director of Engineering 
*. Goodrich, M. Am. Soc. C.E., Chief Engineer, American 
Snidge Company 


Jonathan Jones, M. Am. Soc. C.E., Chief Engineer, Fabricated 
Steel Construction, Bethlehem Steel Company 
American Society of Civil Engineers 
Russell G. Cone, M. Am. Soc. C.E., Assistant Chief Engineer, 
Silas Mason Company 
Shortridge Hardesty, M. Am. Soc. C.E., Consulting Engineer 
Charles M. Spofford, M. Am. Soc. C.E., Professor of Civil 
Engineering, Emeritus, Massachusetts Institute of Tech- 
nology, and Consulting Engineer 
California Institute of Technology 
Prof. Theodor von Karman, M. Am. Soc. C.E., Director, Daniel 
Guggenheim Aeronautical Laboratories 
Engineering Institute of Canada 
P. L. Pratley, M. Am. Soc. C.E., Consulting Engineer 
Golden Gate Bridge and Highway District 
L. H. Nishkian, M. Am. Soc. C.E., Consulting Engineer 
Highway Research Board 
R. W. Crum, M. Am. Soc. C.E., Director 
John A. Roebling’s Sons Company 
Charles C. Sunderland, Chief Engineer, Bridge Department 
National Bureau of Standards 
Dr. H. L. Dryden, Chief, Division of Mechanics and Sound 
Mackinac Straits Bridge Authority 
Frank M. Masters, M. Am. Soc. C.E., Consulting Engineer 
Port of New York Authority 
O. H. Ammann, M. Am. Soc. C.E., Director of Engineering 
Public Roads Administration 
O. L. Grover, Principal Highway Bridge Engineer 
E. F. Kelley, Chief, Division of Tests 
R. B. McMinn, Highway Bridge Engineer, District | 
Leon S. Moisseiff, M. Am. Soc. C.E., Research Consultant 
[deceased | 
Princeton University 
Elmer K. Timby, Assoc. M. Am. Soc. C.E., Associate Professor 
of Civil Engineering 


San Francisco-Oakiand Bay Bridge Division, California Depart 


ment of Public Works 
C. H. Purcell, Assoc. M. Am. Soc. C.E., Director of Public Works 
Triborough Bridge Authority 
Emil H. Praeger, M. Am. Soc. C.E., Chief Engineer, Madigan 
Hyland 
Washington Toil Bridge Authority 
Charles E. Andrew, M. Am. Soc. C.E., Principal Consulting 
Engineer 
Glenn B. Woodruff, M. Am. Soc. C.E., Consulting Engineer 
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Yale University 

Hardy Cross, M. Am. Soc. C.E., Professor of Civil Engineering 

The Advisory Committee held its organization meeting at St. 
Louis, Mo., on September 23 and 24, 1942, and appointed five 
working committees as follows: Executive Committee, Committee 
on Field Observations, Committee on Model Studies, Committee 
on Interpretation and Analysis, and Committee on Publications. 

rhe Advisory Committee met again in New York City on 
January 19, 1943, and in May 1943 it held three meetings on the 
Pacific Coast. The first of these meetings was held at Seattle 
to observe the tests of models of the Tacoma Narrows Bridge 
that are being made for the Washington Toll Bridge Authority 
at the University of Washington under the direction of Prof. F. 
B. Farquharson, Assoc. M. Am. Soc. C.E. The second meeting 
was held in San Francisco to make an inspection of the Golden 
Gate Bridge and the San Francisco-Oakland Bay Bridge. The 
third meeting was held at the California Institute of Technology 
at Pasadena to observe the model studies that are being made 
there under the direction of Dr. Theodor von Karman for the 
Washington Toll Bridge Authority. 

Of the working committees of the Advisory Committee, the 
Committee on Model Studies, under the chairmanship of O. H. 
Ammann, has been the most active up to the present time. The 
committee has formulated a comprehensive program of model 
tests of long-span suspension bridges subjected to the action of 
aerodynamic forces, designed to answer the more important 
questions regarding adequate and economical design. Certain 
preliminary tests are now under way at the University of Wash- 
ington in connection with the program of the Washington Toll 
Bridge Authority, and it is expected that other preliminary tests 
will be instituted elsewhere in the near future. 

In connection with the work of the Advisory Committee, the 
Public Roads Administration is cooperating with the Washington 
Toll Bridge Authority in its study of the effect of aerodynamic 
forces on models of the original Tacoma Narrows Bridge and of 
the new design for this structure. Certain tests of primary in- 
terest to the Advisory Committee have been added to the original 
program of the Washington Toll Bridge Authority. This work 
is being done at the University of Washington and at the Cali- 
fornia Institute of Technology. 

The Public Roads Administration is also cooperating with the 
American Institute of Steel Construction in financing theoretical 
studies that are of importance in connection with the work of the 
Committee on Model Studies and the Committee on Interpretation 
and Analysis, the latter committee being under the chairmanship 
of Leon S. Moisseiff [deceased September 3, 1943]. 

In addition, there is now under consideration possible coopera- 
tion with various bridge owners to provide for measurements 
of the movements of existing suspension bridges. 

In view of the complexity of the problem and the relatively 
short time during which the project has been active, the Advisory 
Committee is of the opinion that excellent progress has been 
made. However, the committee is not prepared at this time to 
present more than this brief report of progress. 


Engineering Organizations Give 
Approval to Amended Model Law 


Tue Model Law for the Registration of Professional Engineers 
and Land Surveyors was reas 28 a conference of representatives 
of ten national engineering societies held at Society Headquarters 
ow May 24, 1943, as reported in the July issue of Crvi. ENGINEER- 
ING, page 338 

Four of the collaborating societies have now “‘approved and en- 
dorsed” the Model Law as amended. The American Society of 
Civil Engineers was the first to give this approval, at the meeting 
of its Board of Direction in July 1943. The second and third or- 
ganizations to give it were the National Society of Professional 
Engineers and the American Institute of Consulting Engineers. 
It is now officially announced that the board of directors of the 
American Association of Engineer. has also “approved and en- 
dorsed”’ the amended Law, making this the fourth organization to 
do so. 

The new paragraphs added to the Model Law were given in the 
item in Crvm ENGINEERING previously referred to. Apply to 
Society Headquarters for copies of the law as amended and await- 
ing endorsement by other engineering societies. 
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Donald D. King Leaves Publicatio,, 


Staff for Service with Army 


As the October issue of Crvit ENGINEERING goes to press, De 
D. King is taking up his duties in Washington, where }, P 
serve the U.S. Army for the duration. Mr. King, who has be. 
first lieutenant in the Corps of Engineers, New York State Guar 
is to join the staff of Brig. Gen. S. C. Godfrey, M. Am. Soc. 


Corps of Engineers, U.S. Army. His duties will include techy: 


editorship of the publication, 
“Engineer Notes,”’ a periodical 
for the Air Force Engineers. 
Thus Mr. King follows four 
other members of the Society's 
staff at one time or another in 
publication work (Messrs. Beam, 
Jessup, Barnes, and Johnstone) 
into military service. He inter- 
rupts 13 years on Society publica- 
tions, where he has managed the 
art and production work His 
tenure with the Society thus goes 
back to the summer of 1930, when 
Civic ENGINEERING was about to 
be started. During this entire 
period it has been Mr. King’s 
responsibility to maintain the high 
standards of the appearance and 
arrangement of this most recent 
addition to the publications of the 
Society. He has carried similar 
responsibility with respect to the illustrations for PROCcEEDINGs 
of his work has been distinguished by fidelity and quiet effici 
His most recent problem has been the government curtail: 
in the use of paper. This has resulted in thinner issues, elin 
tion of reprints, restriction of issue, and finally in smaller over 
dimensions for Crvi. ENGINEERING, beginning with the July is 
(See ““Crvit ENGINEERING Cuts Its Coat to Fit,”’ June, p. 289 
He has established a high standard of quality and, at the « 
time, effected many economies. On account of his character a 
his work he will be greatly missed. As a token of their rega 
Mr. King’s friends in the office presented him with a brief case at: 
farewell luncheon held in the dining room of the Engineers’ Clu 
To his war work he carries the best wishes of his associates 


Plan Postwar Works Now 


“PLAN Now!” has been the constant plea of the Society's Co 
mittee on Postwar Construction. Public and private works mu 
all be beyond the listing stage if the waste of made-work pro 
in the postwar period is to be avoided. Since the formulatio 
the Society’s attitude toward postwar planning (Crivit Enotes 
ING, September 1943, page 439) members of the committee, Se 
officers and staff, have been active in urging preparation of pla 

Public meeting, press, and radio have all been pressed » 
service to carry this message to engineers and administratv 
G. Donald Kennedy, M. Am. Soc. C.E., Chairman of the Cor 
mittee on Postwar Construction, speaking before the Assocs 
General Contractors of America at their Chicago meeting, ana'y? 
the planning situation in city and state highway departmen': 

“With few exceptions,” he reported, “‘cities and states are 
ing time on actual postwar planning. Their plans either are ‘om 
range programs, which cannot possibly be ready to start when 
are needed after the war, or else they are listing a patch-wor 
desirable but unimportant jobs that fail entirely to embrac: 
real postwar need. 

“All too few are the cities and states that have approp™ 
money for actual work right now to get blueprints drawn, lan 
quired and legal obstacles overcome, so that men can £0 to wor 
when the war factories close and the armed forces are bemé 
mobilized.” 

On August 17, the American Forum of the Air disc = * 
We Need a WPA After the War?” Representing the Soc’! ° 
this forum, Secretary George T. Seabury stated: 

“It is not safe to assume that industry can absorb al 
are to be demobilized from the armed forces and those workers " 
are to be dislocated from factories . . . . 


Dona.p D. Kino 
Assoc. M. Am. Soc. CF 
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ti ‘It ur view, therefore, that now, at the present time, such 
tU1ONs Sective designing of public works, such complete drafting of speci- 
Vy oi .nd contract documents, and such coordinated legal and 
, ancia! arrangements should be undertaken that the already exist- 
S, Dow i -voir of needed, useful, and economically sound public 


re he » B cks projects shall be ready to be constructed through the regular 


has be contract system the moment the war is over.” 
ae It has been the aim of the committee to lead other professional 
e techni rganizations to active participation in the program. Hal H. 
a “ale, Society Representative in Washington, and D. K. Este 
richer, Jr., of the American Institute of Architects, have combined 
their efforts to assist the Chamber of Commerce of the United 
Sates in the preparation of a promotional pamphlet entitled 
Plan Now for Future Public Works.”” Embodying the attitude 
f the Society, this pamphlet will circulate widely throughout the 

usiness world 

. As a summation of the cooperative effort needed, the pamphlet 


states: 
It is to be remembered that people acting in a group can ac- 
mplish that which no individual acting alone could ever hope to 
ring about. Convince yourself that postwar public works plan- 
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ning is needed now; join with others who hold the same belief, and 
the job is well on its way toward accomplishment. Make it your 
own problem—and do something about it.” 


Former Editors of Crvit ENGINEERING 
Honored 


Two former editors of Crvm ENGIngEERING—Donald P. Barnes 
and Don Johnstone—have recently been promoted in their respec- 
tive branches of the Armed Services. On August 17 the War De- 
partment announced that Mr. Barnes is being temporarily pro- 
moted from the rank of major in the Corps of Engineers, U.S 
Army, to that of lieutenant colonel. He is now on an assignment 
in the West and was formerly assistant executive officer and chief 
of the Camouflage Section at Fort Belvoir, Va. 

Similarly, Mr. Johnstone has been promoted from the rank of 
lieutenant in the Civil Engineer Corps of the U.S. Naval Reserve 
to that of lieutenant commander. He is head of the administra 
tive section of the War Plans Division at the Bureau of Yards and 
Docks in Washington, D.C. 


News of Local Sections 


oc. CE 
Scheduled Meetings 
DINGS 
ofici CLEVELAND Section—Lecture on astronomy at the Case Ob- 
eta servatory, on October 8. 
s, elin Dayton Sectrion—Luncheon meeting at the Engineers’ Club on 
ler over-a October 18, at 12:15 p.m. 
July is Los ANGELES SecTt1ion—Dinner meeting at the University Club 
p. 288 m October 13, at 6:30 p.m. 
t the sa METROPOLITAN SECTION—Technical meeting at the Engineering 
Wacter & Societies Building on October 20, at 8 p.m. 
eir regar 
of Safe Miami Sectrion—Dinner meeting at the Seven Seas Restaurant 
ers’ Clu m October 7, at 7 p.m. 
ates PHILADELPHIA SECTION—Dinner meeting at the Engineers’ Club 
m October 12, at 6 p.m.; meeting at 7:30 p.m. 
y St. Lours Secrion—Luncheon meeting at the York Hotel on 
October 25, at 12:15 p.m. 
oh on SACRAMENTO SEcTION—Regular luncheon meetings at the Elks 
Club every Tuesday at 12 m. 
San Francisco SEcTION-—Dinner meeting at the Engineers’ Club 
ENGINED ff San Francisco on October 19, at 5:30 p.m. 
ee, Soci SEATTLE SecTion—Dinner meeting on October 25, at 6:15 p.m. 
TENNESSEE VALLEY Section— Dinner meeting of the Knoxville 
—_ Sub-Section at the S & W Cafeteria on October 15, at 5:45 p.m. 
the Cor Texas Section—Luncheon meeting of the Dallas Branch at the 
Associa ' M. C. A. on October 4, at 12:15 p.m.; luncheon meeting of the 
g, analy? Fort Worth Branch at the Blackstone Hotel on October 11, at 
rtments 2:15 p.m 
are mari _ West Vircinta Sectron—aAn afternoon meeting at the Kanawha 
r are long Hotel, Charleston, W.Va., on October 1, at 2:30 p.m., followed by a 
when inner meeting at 6:30 p.m. 
sana Wisconsin Section—Joint dinner meeting with the University 
n f Wisconsin Student Chapter at the Wisconsin Union on October 
propria: 
m, land 3 
— Recent Activities 
being PANAMA SECTION 
- Continuing the series of talks planned to acquaint the member- 
othe up with the duties, aims, and problems of the various depart- 
Socie! ments and divisions of The Panama Canal, the program committee 
aod ~ the June meeting had arranged for Captains Manahan and 
to represent the Marine Division and J. G. Claybourn, the 
of redging Division. A capacity crowd turned out to hear their 
4iks 


SACRAMENTO SECTION 

Two of the five weekly luncheon meetings in August were 
devoted to accounts of engineering experiences of Sacramento 
engineers in far places. On August 3, Ottomar T. Illerich told of 
his work in Fort St. John last winter, designing bridges for the 
Alcan Highway; and on August 31, Evan W. Vaughan detailed 
a 20-month assignment in Venezuela on water supply and sanita- 
tion projects, which constituted the beginning of a comprehensive 
program of public works. Capt. Harry Randell, of the Ordnance 
Department of the U.S. Army, demonstrated new automatic arms 
and booby traps at an evening meeting on August 24. 


SAN FRANCISCO SECTION 

The technical program at the regular bimonthly meeting, held 
on August 17, consisted of an address by H. B. Walker, professor 
of agricultural engineering at the University of California Experi- 
ment Station. In his talk—entitled ‘Flood, War, and Diplomacy 
from the Viewpoint of an Engineer’’—Professor Walker pointed 
out that the demands made upon the farmers of the nation have 
exceeded their productive capacity, which has been deteriorating 
since our entrance into the war because of the lack of a well- 
defined and properly implemented program. Lack of labor, 
equipment, and suitable transportation for farm products are the 
bottlenecks that must be corrected if the food situation is to be 
improved, he stated. 

“Should the Japanese Be Allowed to Return to the Pacific 
Coast ?’’ was the topic of discussion at the July 15th meeting of the 
Junior Forum. There was also a talk by Walter Wagner, of the 
H. J. Kaiser Company, on design and production at the Fontana 
Steel Mill. 

TENNESSEE VALLEY SECTION 

The guest of honor and speaker at the August 18th meeting of 
the Knoxville Sub-Section was Dr. Karl Terzaghi, well-known 
authority on soil mechanics. Dr. Terzaghi discussed the stability 
of embankments on foundations with clay strata, citing numerous 
examples of the failure of earth dams. The meeting marked the 
high point of the year in attendance and interest. 


Student Chapter Notes 


UNIVERSITY OF CALIFORNIA 

The consistent interest of this Chapter in Society and Student 
Chapter affairs is notable. Attention is directed to the list of 
1943 graduates applying for Junior membership and printed io 
this issue. It contains 60 from the University of California. For 
a number of years recently their list has been the largest, or one 
of the largest, submitted. Such a result indicates a gratifying 
interest in professional matters and reflects credit on the teaching 
staff as well as the engineer student body. The record is a fine 
one for all Student Chapters to emulate. 
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ITEMS OF INTEREST 


Fire Prevention Week 
Carries a Warning 


By Rosert S. Mouton 


Te@CHNICAL SecReTaRy, NATIONAL Fier Protec 
TION ASSOCIATION 


Fire PReveNTION WEEK, beginning 
October 3, has unusual significance this 
year for the professions engaged in build- 
ing the industrial plant whose full produc- 
tion is necessary for victory 

Vital production of steel, magnesium, 
chemicals, bombs, arms, and ships has 
been delayed in the past year by fires 
occurring in buildings under construction 
Some twenty-five such fires of major im- 
portance have been reported to the 
National Fire Protection Association since 
Pearl Harbor. These fires in buildings 
and other engineering structures vital to 
the war effort have had consequences far 
more serious than the immediate property 
damage measured in millions of dollars 
For example, a $250,000 fire in one key 
unit of an important war production plant 
in course of construction held up the com- 
pletion of the entire plant and caused an 
estimated loss of 10,000,000 man-hours of 
production. Military secrecy prevents 
giving the details of many of these fires. 
in the aggregate, they have handicapped 
the war effort to a much greater extent 
than anyoue realizes 

Most of these fires could be prevented or 
controlled with a minimum of loss by 
observing the established standards for fire 
prevention and extinguishment developed 
by the technical committees of the Na- 
tional Fire Protection Association. Fire 
safety should be regarded as an integral 
part of engineering design, not as some- 
thing added after the structure is com 
pleted. If the engineer will give thought 
to the fire hazards in all stages of a con 
struction project, many obvious fire 
causes can readily be eliminated 

lhe fire record all too clearly shows that 
many buildings, bridges, dams, tunnels, 
and other structures constructed of fire 
resistive materials and properly designed 
for fire safety when completed, present 
very serious fire hazards during the con 
struction period. In addition to the 
hazard of wooden formwork, tarpaulins 
and other construction materials, it is un- 
fortunately common practice to delay the 
installation of automatic sprinklers, hy 
drant systems and other fire protection 
equipment until other work is completed 
For fire safety, all fire-protection construc 
tion should keep pace with other con 
struction, and where necessary temporary 
equipment should be installed for fire ex 
tinguishment during the construction 
period 

Under war conditions the normal haz 
ards have been greatly increased. The 
necessity of conserving critical materials 
has compelled the extensive use of wood in 
place of fire-resistive materials, and the 


About Engineers and Engineering 


pressure of speedy construction has re- 
sulted in taking all sorts of chances with 
fire—chances which in many cases are 
wholly unnecessary. A little time saved 
on a construction job by forgetting fire 
safety may result in a fire which delays the 
completion of the whole job by months 

The principal causes of fires in course of 
construction are shown in Table I, com- 
piled from 138 fires in buildings in course 
of construction reported to the National 
Fire Protection Association. This is not 
by any means a complete record but is a 
representative sample of typical fires. 
The total known losses from these fires 
amounted to $6,453,509. 


TasLe I. Principat Causes or Con- 
STRUCTION FIRES 


TOTAL % or 

FIRES KNOWN 

CAUSES Causep Causes 
Salamanders 37 34.5 
Gas explosions 2 1.9 
Spontaneous ignition 1 
Acetylene torch . 25 23.4 
Electrical 6 5.6 
Tar or pitch kettle 6 5.6 
Forge 2 4 
Smoking 10 9.4 
Hot rivets : 10 9.4 
Miscellaneous known causes 8 7.4 
Total known causes 107 100.0 
Unknown causes 31 22.3 


Buildings in the course of construction 
ordinarily have many fire hazards not 
found in completed structures. Fire pro- 
tection equipment to prevent the spread of 
fire has not yet been installed, while the 
numerous forms and accumulated building 
materials, temporary ladders, and other 
necessary conditions impede the fire de- 


TARPAULINS CARELESSLY StorED Too NEAR A SALAMANDER CAUSED 
CostLy CONSTRUCTION FIRE 


partment in fighting fires that may occur 

Recommended good practic: require 
that adequate precautions be taken It is 
desirable, for instance, to use sy pended 
scaffolding made of non-combustible sup 
ports and flameproofed planking whereye 
possible in order to minimize the amoun 
of scaffolding that may be exposed in cay 
of fire. Recently improved flameproofing 
materially decreases the susceptibility of 
planking to ignition from a small source of 
heat and retards the spread of flame along 
the surface. Flameproofed scaffolding 
may not be necessary in buildings of s 
stories, or up to 75 ft in height, which ¢ 
not have a ground area of more tha 
10,000 sq ft, provided they are readily a 
cessibl®@ to the operations of the fire & 
partment. 

The ideal condition would be the use 
flameproofed material for all forms, by 
this does not appear to be economical 
practical at the present time. Howeve 
in using ordinary wooden forms, rigid fir 
prevention rules should be enforced 

Accumulation of forms should & 
avoided on the floors between shores whe: 
forms are being moved from floor to floor 
All broken forms and other flammab! 
waste materials should be promptly rm 
moved from the building. 

The number of floors where forms ax 
being set at one time should not be mor 
than three in advance of the three floors in 
the process of setting. 

No part of the building where forms ar 
in place should be used for the storage of 
flammable building supplies 

All temporary closures in window and 
door openings and around scaffolding: 
should be of slow-burning materials 
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No building material should be disposed 
1 iiding bonfires on the floor arches 


by 
ning in salamanders 


by! 


Tue CONTRACTOR ON THIS PuBLic BUILD- 

inc SUFFERED SUBSTANTIAL Loss BE- 

cause INADEQUATE FIRB-FIGHTING EguIP- 
went WAS SUPPLIED ON THE JOB SITE 


lhe hazard of salamanders is probably 
vext to that of temporary woodwork. 
These should be substantially constructed, 
not easily overturned and restricted to the 
use of coal, coke, or kerosene as fuel. 
They should also be under the constant 
supervision of an attendant armed with a 
fire extinguisher, on every-floor where they 
are used. The coal or coke heater should 
have an ash-receiving metal bottom, at 
leas 6 in. from the floor, with a clearance 
f 2 ft or more horizontally and 6 ft verti- 
ally between the heater and combustible 
material. A substantial wire screen of 

-in. mesh should be fitted over the top of 
the heater. Temporary tarpaulins should 
iot be closer than 10 ft, and they should be 


securely fastened, as many fires are 
caused by tarpaulins blowing loose and 
igniting from salamanders 

A short time ago, during the erection of a 
new plant for the Pratt and Whitney Air- 
craft Corporation, a tarpaulin, blown loose 
by the wind, whipped against a coke-fired 
salamander and was ignited. However, 
fire watchers had been appointed and one 
was at the scene quickly. Fire extin- 
guishers were handy and the fire was 
rapidly put out. Thus destruction of a 
large area of formwork and a serious set- 
back to war production was averted by 
quick action. 

For fusion welding and cutting proc- 
asbestos blankets or other fire- 
resisting materials will protect the sur- 
roundings, and at noon and at the end of 
the day, the surroundings should be thor- 
oughly wet down. During the welding 
and cutting operations, fire watchers 
equipped with extinguishers should stand 
by, ready for any fire that may be caused 
by flying sparks. 

Flammable liquids can only be safely 
stored or handled in the building providing 
they are in approved portable tank wagons 
or safety cans. Reserve storage should be 
at a safe distance from the building and 
under lock and key. Tar kettles also 
should be located outside the building. 

Although it does not appear practical to 
prohibit smoking generally, it should be 
prohibited at least in hazardous parts of 
the building. 

For fire-fighting purposes, at least one 
elevator should be installed in buildings of 
six stories or over 75 ft in height, and it 
should be in charge of a competent oper- 
ator both day and night. As the work 
progresses, at least one stairway should be 
provided to the highest floor under con- 
struction, and maintained in serviceable 
condition. Standpipes are carried up as 
construction progresses, ready for use by 


esses, 
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the fire department. These are equipped 
with a siamese fire department connection 
outside the building at street level, with at 
least one standard hose outlet on each 
floor. Temporary water pipes can be ex 
tended into the property and small hose 
provided at suitable locations. Sprinklers 
should be installed, connected, and ready 
for use as the work progresses. Fire ex 
tinguishers of non-freezing types should be 
located near salamanders, in offices, tool 
houses, dressing rooms, workshops, and 
other important points. 

All electrical wiring or equipment for 
light, heat, or power should be approved 
by the proper inspection authorities. 

Workmen’s shanties within 30 ft of the 
building should be constructed of non 
combustible materials, and equipped with 
non-freezing extinguishers. 

A person of intelligence and tact should 
be vested with authority to supervise the 
installation and maintenance of fire-pro 
tection equipment and _ fire-prevention 
measures. He will require the removal of 
unnecessary materials and waste and 
generally supervise all operations with re 
spect to fire hazards. The fire warden 
should also supervise the watchman, who 
should make half-hour rounds for two 
hours after the suspension of work and 
hourly rounds thereafter, registering by 
means of an approved watchman’s clock 
from stations covering all parts of the 
building. Preferably this will be an 
approved combination fire-alarm and cen 
tral-station watch. 

During the existing war period, the 
possibility of fire damage to buildings and 
other structures under way is greater be 
cause of the haste with which they must, 
in most cases, be built. Inadequate fire 
protection and fire prevention, however, 
has often proved its costliness and has con 
tributed its own brand of sabotage to war 
production and victory. 


N. G. Neare’s Column 
Conducted by 
R. Ropinson Rowe, M. Am. Soc. C.E. 


Tue Proressor unrolled a big chart 
lable I) and pinned it to the wall. “I 
hope,” he said, “‘that some of you know 
more about baseball than Amos Keatow. 
Amos thot 3 nautical miles made a major 
league and 3 statute miles a minor league, 
adding that Hosmer didn’t define a bush 
league, but it was probably 3 crooked 
miles by trail beating around the bush. 

“This chart reproduces the incomplete 
major league standing which was shown 
to the Engineers Club by Secretary Berry 
last August. Will some one step up and 
omplete it so as to satisfy the given condi- 
tions?”’ 

“Tl tackle anything that easy,” volun- 
teered Joe Kerr. “Just to show that my 
“olution fulfills the condition that Antville 
played the most and Hippodelphia the 
“ast games, I've added another column 
headed ‘Games’ at the right. The total of 
column gives the answer—990 games.” 
I'd cut that in two,” suggested Ken 
Bridgewater. “Since two teams partici- 
pate in each game, there must have been 
mly 495 games altogether.” 


“T think Joe and Ken have overlooked 
something else,’’ remarked Cal Klater step- 
ping up tothe chart. ‘‘Watch me add the 
‘W’ and ‘L’ columns—494 games won in 
the league but 496 games lost. I can cor- 
rect that by revising Cowtown’s score to 
78 games won and 52 lost; then the totals 
agree that 500 games had been played.”’ 

“Stupendous,”’ agreed the Professor. 
“Strange as it may seem, the record books 
do not always tally the ‘W’ and ‘L’ 
columns alike. For example, two teams 
dropped out of one minor league in mid- 
season some years ago, leaving such a dis- 
crepancy in the standings of the other six 
teams for the rest of the season. Do you 
all agree with ‘500’ for the answer?” 

‘They had best agree,”’ said O’Kay, “‘for 


TABLE [. 

WwW 
Ant ville 99 
Beeburgh 80 
Cowtown 72) (78) 
Dogland 63 
Elk Rapids 54 
Fleaborough 5§ 
Gnatopolis 48 
Hippodelphia 23 

494 (500) 


48) 
62 
00 
70 
77 


92 


1496 


I've proved it to be the only possible an 
swer. I also proved that it was unneces 
sary for you to add the condition that not 
more than one game in seven was rained 
out, but I'll grant that such a condition 
made the problem appear more difficult.” 

“Right,’’ agreed the Professor. ‘That 
extra condition was unintentional, but 
another was added purposely, the implied 
limit of 154 games to a major league sea 
son. Sometimes so many extraneous data 
can be included in a problem that the 
problem is hard to find. That’s true in 
everyday engineering studies—and in the 
following question: 

“Septimus Heptason was born a seventh 
son of a seventh son, weighing seven 
pounds and seven ounces, on Seventh 


ZOOLOGICAL LEAGUE 


PCT Games 
0.750 132 
0.625 128 
(52) 0.600 120| (130) 
0.504 125 
0.450 120 
0.440 125 
0.384 125 
0.200 115 
(S00) (990! (1,000) 
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Avenue, New York, on the seventh day of 
the week, and the seventh day of the 
month. He cut his seventh tooth on the 
seventh day of the seventh following 
month and the seventh day of the week 
When did he celebrate his seventh birth 
day?" 


|Cal-Alaters-of-the-month were: A Nuther 
Nutt (that man again), James R. Bole, Lee 
Hi (Mason D. Pratt), Barney (Francis S. 
Harvey), Richard Jenney, John C. Prior, 
Lt. Byron A. Bledsoe, Robert W. Woodbury, 
Cpi. Irving Last, and O’ Kay (Otto H. S 
Koch). Five of these were Joe-Kerrs-of-the- 
month, but I won't say which, since they 


second-guessed correctly. | 


Civilian Defense Work 
in Hawan 
Krom a Letter to E. P. Goodrich, M. Am. 
Soc. C.E., National Chairman, Society’ s 
Committee on Civilian Protection in Wartime 
By Artuur R. Kevier, Assoc. M.Au.Soc.C.E. 


Vice-Presipent, University or 


be rushed to the danger spot immediately. 
The hose is added because on each floor 
we have at least one hose bibb in a corridor. 

You may be interested in our home 
gardens. In my home, we have always 
had flowers but since the war began we 
have changed and are raising vegetables. 
The garden covers an area of about 30 by 
5O ft. We have very good broccoli, 
cabbage, beans (string and lima), beets, 
carrots, lettuce (we do not like celtus), 
greens (spinach, mustard greens, wom- 
back, Swiss chard, Australian spinach), 
tomatoes (with varied success), and now 
we are trying soy beans. We have had 
green corn in season. On the top of our 
air-raid shelter we have sweet potato vines 
which keep us in sweet potatoes. We 
raised one crop of Irish potatoes but have 
insufficient land for this crop. Our garden 
is merely typical of the home garden found 
throughout the residential districts. In 
many places, the government has ploughed 
vacant land and assigned plots to those 
who have insufficient area of their own. 
These community gardens are doing well. 


Vou. 13, No. x 
neer of Baltimore and head of t}). Depar 
ment of Public Works. 

Harry VouGut, lieutenant commande 
U.S. Navy, has been detailed to the Allen 
town (Pa.) division as Inspector of Nava 
Aircraft. He was previously statione 
at the Bureau of Aeronautics jn Wash. 
ington, D.C. 

RoBert K. SCHRADER, first licutengy, 
in the Air Corps and Flight Commander ir 
the 533 Squadron, 381 Bomb Group, was 
listed as ‘‘missing in action” over Veg 
sack, Germany, on June 25, 1943. Liew 
tenant Schrader graduated from 
University of Pittsburgh in 1940 and re 
ceived his M.C.E. at Cornell in }94) 
entering the Army immediately thereafter 

Lesiiz D. CaBANiss is now a first 
tenant in the Army, stationed at For, 
Belvoir, Va. Before receiving his com 
mission, he was senior resident enginee 
for the Texas State Highway Departmen: 
at Paris, Tex. 

E. R. Covet recently 
ceived a temporary promotion from thy: 
rank of colonel in the Corps of Engineer. 
U.S. Army, to that of brigadier genera! 


A Note from Hawaii may be of intere mirowre > DOATCINICE Dec He is located at Crossett, Ark mpan 
Her of th NEWS OF E} GINEERS M. P. O’Brren f f ha "19 
‘Te any ¢ e war activities have , BM. FP. EN, professor of mechanica! m iv 
reached the complacent stage and new Personal Items About Society Members engineering at the University of California c Pime 
activity must be awakened, or former in AT Pe Oe has been appointed dean of the college of Joun | 
terest maintained. Many of our local EN engineering. nsultir 
firms are using their advertising space for A. 5. = Me dat h 
this purpose structural engineer for the U.S. Army 43 H 
Nearly every adult person in the Terri ele : . . commissioned a major in the U.S. Army ars of 
tory has completed one or more defense — spe : k and will train at Fort Custer. Mich rk an 
courses, such as first aid, bomb disposal, f th h Kai hi ds i h Major McIntyre designed Pittsburgh gaged of 
bomb spotting, and each individual has an st Nett yaa Py downtown traffic signal system, said to tx known b 
assignment in the event of an emergency OFUNE arcs. the largest flexible progressive traffic signal large An 
At present, the OCD is sponsoring a series Catvin C. Oveson, for the past two system in the world. e Ritz 
of brief but to-the-point “‘refresher’’ years acting head of the department of SamueL J. Marnis, lieutenant, CEC ars he 
statements. Each day a short article ap civil engineering at South Dakota College, U.S. Naval Reserve. was recentis awarded Vater Su 
pears in a local paper. has accepted the commission of captain in the Lesion of Merit by Lt. Gen Miterd F rk. an 
‘a © Legion ors xe a ard © 
Another matter that may be of interest the Corps of Engineers, U.S. Army, and S ; : y ; he US ¢ proje 
he c h “d F Belvoir. f Harmon, commanding general of the 
is the cooperation of the householder in as reported to Fort Belvoir, Va., for at : te nthe rojects . 
Army forces in the South Pacific area 
providing protection for his home. At officers’ basic training a teaial ; W 
: He received the citation for his services as WILLA 
e jore large fessor of civil engineering at the University building four airfields in the South Pacific ere on . 
buckets, or containers, filled with sand of Toledo, has been appointed head of the area arly in 
The bucket is protected to keep it dry In EMWT program at the university. Pau. M.Z ‘ » @ Mentenant i gaged in | 
the yard there will be containers filled K AUL M. ZANDER Is How @ Heutenan! rk 
ATHLEEN F. Lux, a Junior in the i a Battal f the US x lor 
with water, and a hose, or more than one if — he ; the Construction Battalions of the | aad 
t I f f I Society and ensign is the Waves, ins Seen Navy, the rank representing a promotio oklyn 
there are a number of faucets, attac 1ed to assigned to the Civil Engineer Corps of the ° lie umber 
the water system ready for immediate use Te W >. from that of lieutenant (jg 
N U.S. Navy in Washington, D.C. Ensign J. M. is now director of the ireau 0 
seen a long Lux, following her graduation from Purdue diciten & 0 was 
shovel, andle painted red University in 1942, was with the Indiana of Health ate Reg 

can fight a small fire if an incendiary falls sanitary engineering. She joined the ee ae —~ ay itly he 
near it with the U.S. Public Health Service as vorks in 

F = buildi h bl Waves in 1943 and is the first woman to it ngineer, with the rank of major rks in 

or the larger buildings, the problem have a commission in the Civil Engineer Ss y ARTHUR 
was complicated. In Hawaii many build- Corps. RayMonpD G. RIDGELY, — aaeail 
ings of a public or semi-public character he St. Petersburg (Fla.) water supp!) 
are built largely of wood Such a building S. C. Wits, formerly New York dis- has acting city 
covers quite a floor area but is limited in trict superintendent for the H. K. Ferguson al ARs ae 
08 Company, industrial engineers and build- — praduate 
height To protect these buildings pre CEC, US 
ented come ers, has been appointed production man- the 
shovel, and equipment ed in bone at ager for the National Company, radio engi- Navy. a: 
strategic points has been the common neers and manufacturers, of Malden, Paice Ghee ad — 
Mass. Docks. b 
n T. TucKER is now a lieutenant " nes in | 
At the University I felt that we should be Srpney M. Marks has been promoted Ray x bbe a Battalions of the US ranch of 7 
able to take the fire-fighting equipment to from the rank of lieutenant in the Sanitary — en to receiving his commission my 

the spot, intact, in a minimum of time, so Corps, A.U.S., to that of captain. He is h pnts N a Dakota state engineer on ‘a 

planned a small complete cart on which are stationed at the Nashville (Tenn.) Army allan . ; ae 

placed two buckets of ‘sand, a bucket of Air Center. SPENCER J. BUCHANAN, captain, COP rk N y 

water, a galvanized tub, a shovel, an axe, NATHAN L. SMITH, project manager for of Engineers, U.S. Army, has been —* “ Ny 

. > . . w eT we, 

goggles, a stirrup pump, and 50 ft of hose the J. E. Greiner Company, of Baltimore, to new duties at Little Rock, Ark., ' . te a 

PS An a 


There is one cart on each floor, which can Md., was recently appointed chief engi- he will be assistant to the district engi" 
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tames CARSON AGNEW (M. 34) vice- 
ident of Winston Brothers Company, 
< Angeles, Calif., died recently. He was 

From 1904 to 1919 Mr. Agnew was 
th the Mahoning Ore and Steel Com- 
wny at Hibbing, Minn., in various capaci- 

For the next four years he was assist- 
+ to the president of the Midvale Steel 
4 Ordnance Company at Philadelphia, 
,. and from 1923 to 1926 was president 

/ the Agnew-Batteiger Company, of the 
wme city. Since 1929 Mr. Agnew had 
wre director and vice-president of Win- 
» Brothers at Los Angeles 
Ropert CLINTON BAKER (Assoc. M. 
=) of Morro Bay, Calif., died on July 31, 
143. at the age of 61 Mr. Baker had been 
th the Tennessee Copper Company and 
» Miami (Ariz.) Copper Company, and 
wm 1917 to 1922 was construction engt- 
er for the Montezuma Copper Company 
Phelps Dodge) Later he was with the 
ananea (Mexico) Consolidated Copper 
mpany on smelter reconstruction, and 
m 1933 to 1935 was project manager 
+ Pima County (Calif.) on FERA work. 
WALTER FrinK BENNETT (M. '17) 
nsulting engineer of New York, N.Y., 
dat his home in that city on August 31, 
43. Hewas68. During more than forty 
ars of engineering experience in New 
rk and London, Mr. Bennett was en- 

zazed on the construction of many well- 
wn buildings and projects, including a 

large Army supply base in Brooklyn and 
e Ritz Hotel in London. For several 
ars he was Deputy Commissioner of 

Vater Supply, Gas and Electricity in New 
rk, and he had also been in charge of 
e project planning division of the Work 
rojects Administration in New York. 
Wittam Henry ConneLL (M. '17) 
{ Ventnor City, N.J., died at his home 
ere on August 3, 1943, at the age of 65. 
arly in his career Mr. Connell was en- 

gaged in highway and bridge construction 
rk for the Boroughs of New York and 
rooklyn. Beginning in 1912, he was for 

a number of years chief of the Philadelphia 
ireau of Highways, and from 1929 to 
39 was executive director of the Tri- 

‘tate Regional Planning Federation, with 
adquarters in Philadelphia. More re- 
ntly he was assistant director of public 
works in Philadelphia. 

ArTHUR Roscog CorNeLL (Jun. '40) 
utenant, Ordnance, U.S. Army, died 
ently in the Philippines, where he was a 
risoner of the Japanese. He was 23. A 
praduate of Purdue University, where he 
i a reserve officer's commission, Mr. 

? mell was called into active service in 
rch 1941. He was attached to the field 
tllery before being sent to the Philip- 
nes in June 1941 with the ordnance 
ranch of the U.S. Air Corps. 

\sa RepMonp Dimock, Jr. (Jun. 
engineer in the employ of the Petro- 
mi Development Company, of New 
rk, N.Y., died suddenly at Coytesville 


ark, NJ., on August 4, 1943. He was 


-S. An alumnus of Rensselaer Polytech- 


nic Institute, Mr. Dimock was for several 
years assistant engineer for Ford, Bacon 
and Davis. He had also been in Bermuda 
on a government project. 

Tuomas (M. ‘07) president of 
Thomas Earle and Sons, Inc., of Phila- 
delphia, Pa., died in that city on August 15, 
1943. Mr. Earle, who was 77, was for 
some years vice-president of the Bethle- 
hem Steel Company. During this period 
he was instrumental in the design and 
construction of the Delaware River bridge 
between Philadelphia and Camden, N.J., 
and of bridges over the East River at 
New York and over the Niagara River. 
About twenty years ago he established 
the consulting firm of Thomas Earle and 
Sons, Inc. 

NATHAN E vias ELKIN (Jun. engi- 
neer for the Lieb Construction Company, 
of New York, N.Y., died on June 22, 1943 
Mr. Elkin, who was 32, graduated from 
New York University in 1932, receiving 
the degree of B.S. in C.E. For the past 
several years he had been with the Lieb 
Construction Company. 


OscaR ERLANDSEN (M. '96) former con- 
sulting engineer to the Borough of Queens, 
died in a hospital at Huntington, N.Y., on 
August 17, 1943. His age was 78. Early 
in his career Mr. Erlandsen was supervis 
ing engineer on the construction of Hudson 
River tunnels for both the Pennsylvania 
Railroad and the Hudson and Manhattan 
Railroad. From 1906 to 1928 he was a 
member of the civil engineering and sur- 
veying firm of Erlandsen and Crowell, 
which is located in Jamaica (Queens), N.Y. 
From 1929 until his retirement in 1939 
he was, successively, superintendent of 
sewers and consulting engineer for the 
Borough of Queens. 


JAMES DEARING FAUNTLEROY (M. '07) 
died at Altavista, Va., on July 20, 1943, 
at the age of 74. Mr. Fauntleroy was for 
a number of years senior highway engineer 
for the Public Roads Administration at 
Richmond, Va. Earlier in his career he 
was district engineer for the Adminis- 
tration at Fort Worth, Tex. He retired in 
1939. 

Joun AuBREY FouLks (M. ’22) who for 
the past year had been with the Recon 
struction Finance Corporation, in Wash- 
ington, D.C., died on August 30, 1943 
He was 67. Mr. Foulks had been former 
chief water engineer for Newark, N.J., and 
for some years was a partner in the con- 
sulting firm of Schermerhorn and Foulks, 
of Newark. During the first World War 
he served overseas in the Army Ordnance 
Corps, having the rank of captain. 

James ALBERT HAMMACK (M. '24) proj- 
ect engineer for the Florida State Road 
Department at Leesburg, Fla., died on 
August 9, 1943. Early in his career Mr 
Hammack was with the Florida East Coast 
Railway. He had also been assistant 
engineer of Jackson, Miss. (1908 to 1911), 
and from 1911 to 1913 was consulting 
engineer for Rankin County, Miss. Later 
Mr. Hammack was in private practice, 
and from 1920 on he was project engineer 
for the Florida State Road Department. 

GeorGe Conpit Haypon (M. '14) re 
tired engineer of Kansas City, Mo., died 
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on June 23, 1948. Mr. Haydon, who was 
82, spent practically his entire career in 
the Corps of Engineers, U.S. Army, hav- 
ing become connected with it in 1890. 
From 1909 until his retirement in 1934, he 
was principal assistant engineer for the 
Missouri River Improvement at Kansas 
City. 

WINFRED Hupparp (M. ‘'36) 
division engineer for the New York City 
Department of Water Supply, Gas and 
Electricity at Kingston, N.Y., died re- 
cently at the age of 66. From 1906 to 
1917 Mr. Hubbard was assistant engineer 
with the New York Board of Water Supply. 
From the latter date to 1931 he held a 
similar position with the Department of 
Water Supply, Gas and Electricity. He 
then became division engineer in charge of 
the Catskill-Croton Division. 


RALPH WaLpDo Lawton (M. '22) con 
sulting engineer of Los Angeles, Calif., was 
fatally stricken with a heart attack while 
driving to his home on August 20, 1943. 
Mr. Lawton, who was 74, was for some 
years Pacific Coast sales agent and engi- 
neer for the Nye Odorless Incinerator 
Corporation. Earlier in his career he was 
employed by the British government to 
build water works and irrigation systems 
in Egypt, Palestine, and India. 


Leon SOLOMON MotsserrF (M. '07) con- 
sulting engineer of New York, N.Y., died 
at his summer home at Belmar, N.J., on 
September 3, 1943. Mr. Moisseiff, who 
was 70), was consulting engineer or de- 
signer on practically all the bridges con- 
necting New York’s five boroughs and on 
such spans as the Golden Gate Bridge at 
San Francisco, the Ambassador Bridge at 
Detroit, and the Delaware River Bridge at 
Philadelphia. Born in Riga, Latvia, Mr. 
Moisseiff was educated there and at Co- 
lumbia University in New York. In 1929 
he was engaged to go to Russia in con- 
nection with the Soviet five-year program 
of construction, and in 1933 he was con- 
sulting engineer to the Century of Pro- 
gress Exposition in Chicago. He was the 
author of numerous volumes on bridge 
design and engineering, and the recipient 
of the Society’s James Laurie Prize and the 
Norman Medal. 

HENRY JENNESS SAUNDERS (M. '15) 
consulting engineer of Washington, D.C., 
died on August 14, 1943, at the age of 63. 
Mr. Saunders was with the Union Pacific 
Railroad from 1899 to 1909; with Ford, 
Bacon and Davis from 1909 to 1912; 
supervising engineer for the Pacific Dis- 
trict of the Interstate Commerce Commis- 
sion from 1914 to 1921; and assistant 
supervising engineer for the Bureau of 
Valuation of the Interstate Commerce 
Commission from 1921 to 1928. Since the 
latter date he had been a consultant on 
transportation and allied problems. 

CHARLES FRANK SEIFRIED (M. '39) 
superintendent of the Wyoming State 
Highway Department, Cheyenne, Wyo., 
died of a heart attack on July 21, 1943, 
while on an inspection trip at Cody, Wyo. 
Mr. Seifried, who was 58, was one of the 
oldest employees in the highway depart- 
ment, having joined it in 1919. For a 
number of years he was engineer of plans 
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and office engineer, and in 1039 became 
chief highway engineer. In January 1943 
he was promoted to highway superintend- 
ent 

Wesiey Varney (M. ‘18) 
patent lawyer of Baltimore, Md., died on 
July 30, 1943, at the age of 78. Early in 
his career (1899 to 1900) Mr. Varney was 
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city commissioner of Baltimore, and at 
various times he had been harbor engineer. 
From 1893 to 1899 and, again, from 1903 
to 1917 he maintained a consulting prac- 
tice in Baltimore. Since 1918 he had been 
an expert in patent cases 

Joun Wiison (M. '31) consulting engi- 
neer of Duluth, Minn., died in that city 
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recently. Mr. Wilson, who was 67 . 
city engineer for Mankato, Minn., 
1908 to 1912, and city engineer for Dut 

from 1912 to 1933. He later worked a: 
engineer for the Canadian govern. 
and for the city of Superior, Wis and , 
recently maintained a consulting Senet 

in Duluth 


Changes in Membership Grades 
Additions, Transfers, Reinstatements, and Resignations 
From August 10 to September 9, 1943, Inclusive 


ApprtTions TO MEMBERSHIP 


Bawer, Raten Husert, Jr (Jun. 43), 2d Lt, 
Corps of Engrs., U.S. Army, 192 Bartlett Rd., 
Winthrop. Mass 

Barnes, James ALAN (Jun. '43), Ensign, CEC, 
US.N.R., 271 East North Ave., Elmhurst 

Beck, ALLAN Frawnx (Jun. 2d Lt., U.S. Army 
29 Tremont St., Barre, Vt 


Betivect, Marzorati (Jun. 2d 
Lt., Corps of Engrs., U.S. Army, 44 Ayers St., 
Barre, Vt 

Beros, Paut Sunpey (Jun. '43), 2d Lt., Corps. of 
Engrs., U.S. Army, 1316th Engr. Gen. Service 
Regiment, Camp Sutton, N.C 


Biack, Warren (M. ‘43), Vice Pres., 
The Arundel Corp., Pier 2, Pratt St. (Res., 329 
Tunbridge Rd.), Baltimore, Md 


Jay Wiitam (Jun. Ensign, CEC, 
U.S.N.R., 1114 West 68th St., Los Angeles, 
Calif 

Buumenscatne, Evwarp, Jr. (Jun. '43), 
With U.S. Army Engrs., 59 Kenmore Ave., 
Newark, N.J 

Bopnar, (Jun. '43), Senior Draftsman, 
Goodyear Aircraft Corp., Dept. 518, Plant D 
(Res., 305 Crouse St.), Akron, Ohio 


Router, Doveras Seipon (Jun. '43), Aviation 
Cadet, Air Corps, U.S. Army, 68 West Hill 
Ave., Melrose, Mass 

Branpt, Ropert Francis (Assoc. M. '43), Asst 
Engr. (Civ.), Morris Knowles, Inc., 1312 Park 
Bidg., Pittsburgh (Res., State Branch, Cresson), 
Pa. 

Brown, Ropert Harorp (Jun. 43), Ensign, U.S- 
Coast and Geodetic Survey, Box 448, Portland, 
Me. (Res., East Main St., Chatham, Mass.) 


Burr, Georce Sanrorp (M. 43), Engr., Test 
and Inspection, Wayne County Road Comm., 
2800 Barlum Tower, Detroit (Res., 1463 Sheri- 
dan Ave., Plymouth), Mich 


Cuase, Burr Linpen, Jr. (Jun. Private, 
U.S. Army, 365 Woodland Rd., Madison, N.J. 


Cuvurca, Herserr Sternen, Jr. (Jun. ‘43), 
Line and Grade Engr., Turner Constr. Co 
(Res., 7 Nelson St.), Natick, Mass 


Conmen (Jun. '43), Eng. Asst., Lockheed 
Aircraft Corp. (Res., 503 Andover Drive), 
Burbank, Calif 

Corsertr, Harry Howarp (Assoc. M. '43), Chf 
Drafteman, Prouty Brothers Eng. Co, Box 
475, Crawford, Nebr. (Res., 2804 Lowisville 
St., El Paso, Tex.) 

Victor (Jun. 43), Ensign, 
U.S.N.R., 821 Paxinosa Ave., Easton, Pa 


Di lorto, ANTHONY FRANK (Jun. '43), Operator 
of Sewage Equipment, Post Engrs Fort 
Monmouth (Res., 934 Main St., Fords), NJ 


Duptey, WALTER (Jun. '43), 2d Lt., 
Corps of Engrs., U.S. Army, Guilford, Conn 


Enoerook, GLBNN Haroun (Jun. Aviation 
Cadet, Air Force, U.S. Army, El Campo 
Tex 

Easterpay, Everserr Eart (Jun. Instr., 
School of Civ. Eng., Purdue Univ., West 
Lafayette, Ind. 


Fear, Mito Crype (Jun. 43), Asst. Eng. Officer 
U.S.S. Adhara, Care, Fleet Post Office, San 
Francisco, Calif 


Fenoer, ALeert CHARLES (Jun ‘43), Aviation 
Cadet, Air Corps, U.S. Army, Oxford, Miss 


FLYNN, Francis Josern (Jun. 43), Asst. Hydr 
Engr., U.S. Geological Survey, 945 Post Office 
Bidg., Boston (Res. 213 Kelton St.. Allston), 
Mass 


Fone, Pauw Suey, Jr. (Jun. ‘43), Structural De- 
signing Engr., Eng. Design, Inc., 604 Mission 
St. (Res. 458 Grant Ave.) San Francisco, 
Calif 

FuLLeR, Bernarp Rov (M. ‘4 
TVA, 510 Union Bldg. (Res., 3 
Knoxville 15, Tenn 

Garrney, Tomas Josern (Assoc. M. ‘43), 
Associate Engr., Bureau of Highways (Res., 9 
East Mount Royal Ave.), Baltimore, Md. 


3), Hydr. Engr., 
212 Linden Ave.), 


GARMAN, RICHARD FRANKLIN (Jun. '43), Test 
Engr., Pump Eng. Service Corp., 12910 Taft 
Ave. (Res., 2050 East 83d St.), Cleveland, 
Ohio 

Garvin, Dantst Forp (Jun. '43), Ensign, CEC, 
U.S.N.R., 318 Straight St., Cincinnati, Ohio. 


Gorpstemn, Lours Georoe (Jun. '43), 166 East 
Beech St., Long Beach, N.Y. 


Greve, Frepverick Witt1am (M. ‘'43), Prof., 
Hydr. Eng., Purdue Univ., West Lafayette, 
Ind. 

Hapiey, Wirt (M. °43), Engr., Bridge 
Constr. State Highway Comm., State House 
Annex (Res., 3117 Guillord Ave.), Indianapolis, 
Ind 

Haney, Paut (Assoc. M. '43), Chf. 
Engr., Div. of Sanitation, State Board of 
Health, Room 2, Marvin Hall, Univ. of Kansas, 
Lawrence, Kans. 


Hatcn, ArtHur Se_pen (M. '43), Gen. Supt., 
Water Div., City of Houston, City Hall (Res., 
4211 Jack St.), Houston, Tex. 

Heer, Joun Epwarp, Jr. (Jun. 43), Ensign, 
U.S.N.R., 428 West College Ave., State College, 
Pa 

Hecerrecp, Henry Bisnor (Jun. '43), Junior 
Stress Analyst, The Glenn L. Martin Co., 
Middle River (Res., 1659 Ralworth Rd., Balti- 
more 18), Md. 

Herprert, Ernest Davin, Jr. (Jun. '43), Ensign, 
CEC, U.S.N.R., 24 Fifth St., N.E., Barberton, 
Ohio 

Francis Haut (M. °43), Engr. and 
Project Mgr., S. J. Grover & Sons Co., Muni- 
cipal Bldg., Ridgefield, N.J. 

Hocan, Joun Tuomas (Jun. ‘43), Ensign, 
U.S.N.R., 185 Martin Ave., Palo Alto, Calif. 
Howe, Rosert Turopore (Jun. 43), With 

U.S.N., 1506 Knox St., Cincinnati, Ohio. 

Humpureys, Harotp Wesrey ‘Jun. '43), Junior 
Naval Archt., U.S.N., Navy Vard (Res., 26 
George St., Charleston), S.C 

INTLEKOPER, CHARLES FRepeRICK (Jun. '43), 
Ensign, CEC, U.S.N.R., 307 East Main St., 
Waukon, lowa 


| TOTAL MEMBERSHIP AS OF 
SEPTEMBER 9, 1945 


Associate Members...... . 7,290 

| Corporate Members.... 15,275 
Honorary Members....... 2 
74 

l 


| (Total September 8, 1942. 18,004) | 


Jounson, Bruce MAxXwett (Assoc. M 
Liaison Engr., Light Div., Dept. of Pus 
Utilities, City Hall Annex (Res. 3815 
36th St.), Tacoma 7, Wash. 


Jones, Arvon STantey (M. °43), Design 
Engr., City of Des Moines. City Hall 2. 
2827 Logan Ave.), Des Moines, lowa 


Jones, CALVIN MBEYERHOFFER (Jun. ‘43 
perton, Bingham Canyon, Utah 


Kane, Davip (Jun. '43), Structural Ener., Groz 
man Aircraft Eng. Corp., Beth Page (Res. 2% 
Keap St., Brooklyn 11), N_Y. 


Kapor, Jesse (Jun. °43), Ensign, USN» 
1016 Lincoln Ave., Ann Arbor, Mich 


Ke&TTNER, Kart Herman (Jun. Asst. Bor 
Standard Oil Co. of California, 225 Bush s 
San Francisco (Res., 2466 Virginia St., Berke 
ley), Calif. 

Kimmec, Wittts (M. '43), Dist. Bog 
Portland Cement Assn., 735 North Water 5 
Milwaukee, Wis 


KINNEAR, JoserPH MILTON (Assoc. M 4 
Associate Civ. Engr., Bureau of Water Sup, 
508 Municipal Bldg. (Res., 2823 Overias 
Ave.), Baltimore, Md. 


Kiyce, Harvey Lovet. (Jun. Wit 
U.S.N.R., 34 Eugene St., Mill Valley, Calif 


KRICKENBERGER, CUSTER FRANKLIN, Jr (Je 
*43), Junior Highway Engr., U.S. Public Road 
Administration, Fort St. John, B.C., Canada 
(Res., 2 Runyan Court, Lima, Ohio 


Kutick, Joun (Jun. 43), With US 
Army, 166 East St., Pawtucket, R.! 


La Foros, Byron (Assoc. M. ‘45), As 
Office Engr., State Div. of Highways, Publ 
Works Bidg. (Res., 4581 Parkridge Rd 
Sacramento, Calif 


Lanpts, Bruce RANpotPH (Jun. 43), 2d 
U.S. Army, 3825 East 62d St., Kansas Ct 
Mo. 


LARIVIERE, FRANK JouNn (Jun. ‘42), With 4 
Force, U.S. Army, 268 Cartier St., Mancheste 
N.H. 


Case (Assoc. M. '43), Field Bag 
Portland Cement Assn., 916 Northwester 
Bank Bldg. (Res., 519 Essex St., S.B.), M 
neapolis, Minn. 


LENDBRKING, CARROLL Mitton (Assoc. M. 
Tool Designer, Spartan Aircraft Co, ¥ 
North Sheridan Rd. (Res., 2528 North Bostog 
Pl.), Tulsa, Okla 


Linpsey, Ray Warren (Jun. Asst. he 
Engr., Dravo Corp., Neville Island, Pittsbu 
25, Pa 

Lourekas, Curist (Jun. °43), Stress Ase 
Consolidated Aircraft Corp. (Res. “ 
fayette St.), Fort Worth, Tex 


Love, James Sommers (Jun. Corpor’. 
Army, 1017 Washington Ave Findlay, ‘ 


McArer, Kirmer (Jun. 4), 
Naval Archt., U.S.N Bethlehem-H aghs 
Shipyard, Inc., Lincoln 5t Hingham 5 
39 Grafton St., Brockton), Mass 

McCiure, Georce Cave (Assoc M 45) 
CEC, U.S.N., 715 Don Gaspar Santa 
Mex 

McComss, GLenn CALVIN 
Asst. Prof., Carnegie Inst nd 
Schenley Park (Res., 4829 Baptist ** 
burgh 10, Pa 

McDonatp, RoLanp GBORGE (M 
Corps of Engrs., U.S. Army, Post Eng 
Camp Davis, N.C. 

McGowan, Forrest Hatt (Assoc 
Engr. and Constr. Supt., Arundel Corp 
velt Roads, Puerto Rico. 
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om 
6/7, Ropert Epwin (Assoc. M. '43), 
fr McCloskey & Co., Box 1728, 
© Du! Hooker's Point Shipyard, Tampa (Res., 707 
k ™ - woe enth Ave., North, St. Petersburg 4), 
ed a “ 
vernn Pax Toao Aucusto (M. "43), Technical 
‘ Gen. Megr., Airport Development 
and mor ~~ vam. Pan. Am. Airways, Inc., Ave. Graca 
Pract 913 (Res., Rua Barao de 
Rio de Janeiro, Brazil. 
ARTHUR (Jun. *43), Eng 
entice, Supervisor's Office, P.R.R. (Res., 
Tackson St.), Columbus, Ind. 
2 
RTINDAL! Georce Norman (Jun. ‘°43), 
Srivate U.S. Army, 542 North Jackson St., 
alif 
AxMIN, ( wrap (Jun. '43), Ensign, U.S.N.R., 
18 Washington Ave., Philadelphia, Pa. 
.xson, Ropert ORVILLE (Jun '43), Capt., 
S Army, 3317 South East 85th Ave., Port- 
and, Ure 
AYNARD Mrttarp Fruumore (Jun. ‘43), 2d 
t. Corps of Engrs., U.S. Army, 565 West 
vol St.. San Pedro, Calif 
teyer, Cuartes ARNOLD (Jun. ‘43), Liaison 
Engr, Dravo Corp., Neville Island, Pittsburgh 
M. % Res., 510 Grove, Sewickley), Pa. 
x4 Publ Ropert (Jun. '43), Junior 


Engr., Curtiss-Wright Corp., Port Columbus 
Res., 146 South Garfield Ave., Columbus), 
Designing 


Hall (Re forgtson, RonaLD Linton (Jun. '43), Aviation 
; Cadet, Air Force, U.S. Army, 126 Harvard St., 
Brookline Mass 


Nance, Frepertck SHERMAN, JR. (Jun. 43), 2d 
Lt., Corps of Engrs., U.S. Army, 4000 Seventh 


Gruz St.. Des Moines, Lowa. 
(Res, 
Navixn, Xavier (Jun. '43), Junior Engr., 
: Goodyear Aircraft Corp. (Res., 157 Casterton 
Ave.), Akron, Ohio. 
ewun, Jonn Termune (Jun. '43), Asst. Engr. 
Asst. Fog and Operations Officer, 1882d Eng. Aviation 
Age Battalion, Elgin Field, Fla. 
‘oste, Ropert Jossrn (Jun. '43), Asst. Engr. 
Vist. Eng Civ), U.S. Engr. Office, Honolulu, Hawaii. 
Water Noxrpguist, Epwin Crypg (Jun. °43), Eng. 
Draftsman, Douglas Aircraft Co., Inc., Santa 
M Monica (Res., 1226 McClellan Drive, West Los 
iter Angeles 25), Calif 
Overias usen, Kersuaw (M. ‘43), 
Specialist Reserves, U.S. Army, 234 Routh tis 
3). Wit East St., Salt Lake City, Utah. 
Calif ssorNE, CHILTON (Assoc. M. '43), Asst. 
Engr., U.S. Engrs., Post Office Bldg. (Res., 1160 
Je. J Robertson Way), Sacramento, Calif. 
ublic Ro 
STERLING, BLAINE WARREN (Jun. '42), Field 
») Engr., Canadian Kellogg Co., Drawer N (Res., 
215 North Vidal St.), Sarnia, Ont., Canada. 
With | 
I ALLADINO, ANTHONY (Jun. 43), Aviation 
adet, Air Force, U.S. Army, 839 Madison Ave ; 
43), Ass Elizabeth, N.J 
Ricuarp Emu (Jun. '43), Aviation Cadet, 
uge Air Force, U.S. Army, 1280 West 108th St., 
Cleveland 2, Ohio 
3), 2d CHARLES GeorGe (Jun. '43), Private, 
ansas Cit S. Army, 8019 Oglesby Ave., Chicago, III. 
with A exces, Guy Ettsworts (Jun. °43), Senior 
Highway Engr, County of Sacramento, Court 
ance House (Res., 1000 Fourth Ave.), Sacramento 
14, Calif 
PrescoTt, Gace (Jun. '43), Sgt., U.S. 
SE M \rmy, 15 South Bolton Ave., Indianapolis 1, 
Ind 
kouTY, Frank Harrison (M. '43), Cons. Engr., 
x. M.'s Prouty Eng Co., Exchange Bidg., 10th Floor 
Lo, Res., 1760 Locust St.), Denver, Colo. 
orth Bostog 
ARTHUR Haywoop (Jun. '43), Junior 
' stress Analyst, Curtiss-Wright Corp., Plant II, 
Bu Res., 5871 Main St., Williamsville), 
cHARDS, JACK Epwarp (Jun. '43), 2d Lt., 
» i A Army, 1028 Belmont Ave., Long Beach 4, 
al 
st, DonaLp EpwarRp (Jun. '43), Junior Engr., 
rpora — itplane Div., Curtiss- Wright Corp., Lambert 
lay, Ot er . Louis (Res., 2840 Walton Rd., Over- 
anc 
Witttam Davey, Jr. (Jun. Junior 
bam (Re ngr., Brewster Aeronautical Corp., Johnsville 
va Res, 55 West Oakland Ave., Doylestown), 
CKWELL, HARVARD SELDON (Assoc. M. '43), 
Tuctural Engr., The Austin Co., Painesville, 
M 
Pechoo Harm Ernest (Jun. 43), Corpsman, 
Rd). of W., P-R.R. (Res., 217 North 3d St.), 
Wittiam Tomas (Jun. '43), 6416 Fif- 
— Of nth Ave rooklyn 19, N.Y 
ng ER PRs K XAVIER, Jr. (Jun. °43), Lt. 
110 Cromwell Parkway, Nor- 
Va 
orp., Row MMIDT, Ron 


kT James (Jun. °43), 2d Lt., 


s of Eng 
Oh U.S. Army, 710 Carlisle Ave. 


Harry (Assoc. M. '43), Capt., 
U.S. Army, 379 Harvard St., Cambridge, Mass. 


Suyer.o, Jetmer Burron (Jun. Asst. Hydr 
Engr., Mahoning Valley San. Dist., U.S. Geo- 
logical Survey, Box 298 (Res., 58 Hilton Ave.), 
Youngstown, Ohio 


SHort, Rowpert Ear. (Jun. ‘43), Junior Naval 
Archt., Supervisor Shipbuilding, U.S.N., New 
York Shipbuilding Corp., Camden, N.J 


(Res., 717 Prospect Ave., Prospect Park, Pa.) 


SHOWMAN, ARTHUR CaLpwett (Assoc. M. '43), 
Senior Engr. (Civ.), U.S. Engr. Dept. (Res., 
1757 Bidwell Way), Sacramento, Calif 


SILLA, Mario Rocco (Jun. '43), Engr., Trainee, 
Dravo Corp., Neville Island, Pittsburgh (Res., 
225 Broad St., Sewickley), Pa. 


Ricwarp Dimmick (Jun. '43), Field Eng. 
Supervisor, Fairchild Aviation Corp., 475 Tenth 
aves New York (Res., 36 Slater Ave., Tuckahoe 
7), N.Y 


SORENSEN, HAROLD WINTHER (Jun. '43), Drafts- 
man, Atkinson-Pollock Constr. Co., Box 259 
(Res., 435 Almond Ave.), Long Beach 4, Calif. 


Sowers, Georce Frepericx (Jun. '43), Junior 
Hydr. Engr., TVA, 700 Union Bide.. Knoxville, 
Tenn. 


STANLEY, Lewis Apams (M. '43), Engr., U.S. 
Army Engrs., 502 Pittock Block, Portland, Ore. 


STEFFENSEN, RosertT (jun. °43), 
Junior Engr., U.S. Engr. Office, 700 Union 
Gardian Bldg., Detroit, Mich. 


STEPHENOFF, Macke StepHens, JR. (Jun. '43), 
Weight Analyst, Goodyear Aircraft Corp. 
(Res., ¥Y.M.C.A.), Arkon, Ohio. 


Strong, Sanrorp Herpert (Jun. ‘43), Ensign, 
es 327 Michigan Union, Ann Arbor, 
ich. 


Sruenket, Paut Lioyp (Assoc. M. °43), Senior 
Engr., Bridge Design, State Highway Comm. 
(Res., 1614 Medford), Topeka, Kans. 


Symes, Lester Howarp (Jun. °43), Structural 
Engr., Chance Vought Aircraft, Stratford (Res., 
— North Main St., Apt. D-9, Bridgeport), 

onn. 


Tuayer, Rosert (Jun. °43), Junior 
Engr., Boeing Aircraft Co. (Res., 1743 yls- 
ton), Seattle 22, Wash. 


Tompson, Erwin, Jr. (Assoc. M. 
'43), Associate Engr., U.S. Engrs., Army Air 
Base, Rapid City, S.Dak. 


Turner, Lawrence (Assoc. M. '43), 
Asst. Engr., Belmont County Eng. Dept., 
Court House (Res., 111 Park Drive), St. Clairs- 
ville, Ohio. 


Wacner, Cart, Jr. (Jun. Ensign, U.S.N., 
733 West College Ave., State College 5, Pa. 


Avery (Jun. °43), Chf. 
Field Draftsman, Chas. T. Main, Inc., Holston 
Ordnance Works, Kingsport, Tenn. 


Weeks, LAwrRence (Jun. ‘43), 
Engr., McDonnell Aircraft Corp., Sarah and 
Laclede (Res., 5843 Bartmer), St. Louis, Mo. 


Weumeyver, Jor LaMar (M. Engr. of Safety 
and Traflic, Board of Wayne County Road 
Commrs., 3800 Barlum Tower, Detroit 26, 
Mich. 


Wevpvay, (Jun. ‘43), Ensign, 
CEC, U.S.N.R., E 1—83, Camp Peary, Va 


Wescott, Louts Sepastian (Assoc. M. ‘43), 
Chf. Engr., Constr., Harrison Constr. Co., 1101 
Western Ave. (Res., 113 Marlin Drive, West), 
Pittsburgh (16), Pa. 


WHeever, Henry Russet, Jr. (Jun. 43), 2d 
Lt., U.S. Army, 8 Forest St., Baldwinville, 
Mass. 


Waite, WARREN MALELEEBL (Assoc. M. ‘43), 
Cons. Engr., Turner & White, Union National 
Bank (Res., 3736 Darcus), Houston, Tex. 


WicuMan, James Ropert (Jun. ‘43), Junior 
Engr., U.S. Navy Dept., Bureau of Ships, 17th 
and Constitution Ave., Washington, D.C. 
(Res., 3205 Twenty-third St., North, Arlington, 
Va.) 

WISCHMEYER, WILLIAM JORGENSEN (Jun. '43), 
Junior Chemist, Water Works, U.S. Army 
Engrs., Care, Post Engr., Camp Breckenridge, 
Ky. 

Wricut, Victor (Jun. '43), With U.S. 
Army, 116 Denver St., Springfield, Mass. 


Wricnt, Ropert Davis (Assoc. M. '43), Acting 
Supt., City Water Dept., Lynchburg, Va. 


ZAGARELLA, ANTHONY (Jun. '43), Lt., U.S. Army, 
Battery D, 142d Antiaircraft, Artillery Bat- 
talion, Camp Edwards, Mass. 


MEMBERSHIP TRANSFERS 
Apams, Ros Roy (Assoc. M. "38; M. '43) (J. E. 


Sirrine & Co.), 215 South Main St. (Res., 713 
Crescent Ave.), Greenville, S.C. 


Civit ENGINEERING for October 1943 S11 


ATKIN, Morris (Jun. ‘33; Assoc. M. ‘43), 
Structural Designer, Anaconda Copper Mining 
Co., 25 Broadway (Res., 440 West 24th St.) 
New York 11, N.Y. 

Comerrorp, WILLIAM Prerre (Jun. "33; Assoc. 
M. '43), Engr., Corry & Zurmuhlen, 14 East 
47th St., New York (Res., 56-36 Two hundred 
and thirteenth St., Bayside), N.Y. 


Cootrper, WARREN ALGERNON (Assoc. M. ‘29; 
M. ‘43), Prof., Civ. Eng., Vanderbilt Univ., 
College Hall, Vanderbilt Univ., Nashville, 
Tenn. 

Corum, Tomas (Jun. Assoc. M. 
‘43), Engr., Aircraft Eng. Dept., Rheem Mfg. 
Co., 4361 Firestone Blvd., South Gate (Res., 
220 West 118th Pi., Los Angeles 3), Calif. 


Fow Ler, Homer Eprson (Jun. ‘24; Assoc. M. 
"26; M. '43), Dist. Maintenance Engr., U.S 
Public Roads Administration, 1109 Main Post 
Office Bidg., St. Paul, Minn. 


Grace, IvAN MAxwett, Jr. (Jun. ‘41; Assoc 
M. '43), Ensign, CEC, U.S.N.R., 22 South 
22d St., Harrisburg, Pa. 

Hatt, Lewrs Watson (Assoc. M. M. ‘43), 
Road and Railroad Engr., Sanderson & Porter, 
Pine Biuff Arsenal, Pine Bluff (Res., 5601 
Country Club Bivd., Little Rock), Ark. 


Hase ton, Gace (Jun. "04; Assoc. M. M 
*43), Div. Engr., S. P. Co., 361 Union Station 
— 1107 South West 20th Ave.), Portland, 

e. 


Howe, Joseru Warner (Assoc. M. 33; M. '43), 
Prof. and Head, Dept. of Mechanics and 
Hydraulics, State Univ. of lowa, Eng. Bldg., 
lowa City, lowa. 

KAMINER, JAMes Heatnu (Jun. "38; Assoc. M 
43), Capt., Corps of Engrs., U.S. Army, Lex- 
ington, S.C. 

KNox, _Joun James (Jun. ‘29; Assoc. M. ‘35; 
M. Asst. Engr., Interborough Rapid 
Transit Div., New York City Transit System, 
2545 Seventh Ave., New York (Res., 33-——18 
Two hundred and twelfth St., Bayside), N.Y. 


Popas, CHARLES RopertT (Jun. "39; Assoc. M. 
'43), Asst. Engr., Ralph D. Thomas & Associ- 
ates, 1200 Second Ave., South (Res., 5344 
Thirty-seventh Ave., South), Minneapolis, 
Minn. 

RevuttTer, Joun G. (Jun. '39; Assoc. M. 43), 
Chf. Engr., Hungerford & Terry, Inc., Atlantic 
NY. (Res., 616 North Delsea ive), Clayton, 
N 

RICHHEIMER, CHARLES Epwarp (Assoc. M. 

M. '43), (Reynolds, Smith & Hills), Box 4817. 
Jacksonville, Fla. 

Rouwer, Cart (Assoc. M. '23; M. '43), Irrig. 
Engr., Div. of Irrig. SCS, U.S. Dept. of Agricul- 
ture, Colorado Experiment Station, Fort Col- 
lins, Colo. 

Curisty (Assoc. M. ‘29; 
M. '43), Prof. Agri. Eng., Univ. of Arizona, 
Tucson, Ariz. 

Seymour, Harovp James (Assoc. M. M. 
'43), Asst. City Engr., City Hall, Elizabeth, 
N.J. 


Steec, Henry (Assoc. M. '28; M. '43), 
(Henry B. Steeg & Associates), Pres., Eng.- 
Constr. Corp., 129 East Market Bidg., Indiaua- 
polis, Ind. 

Van Camp, Paut Mirton (Assoc. M. ‘31; M. 
'43), Cons. Engr., Patch Bldg., Southern Pines, 
N.C. 


Weiss, Frepericx Louis (Jun. '36; Assoc. M. 
43), Engr. (Civ.), U.S. Engr. Dept., 1209 
Eighth St. (Res., 2617 Seventeenth St.), Sacra- 
mento 14, Calif. 

Witure, Lavern Jay (Jun. '34; Assoc. M. '43), 
Office Engr., United Eng. & Foundry Co., Box 
2158 (Res., N 2120 Argonne Rd.), Spokane, 
Wash. 


REINSTATEMENTS 


Anpotrt, Ext, Jr., M., reinstated Aug. 24, 1943. 

Davip Joun, Assoc. M., reinstated 
Sept. 9, 1943. 

Crites, Everett Cray, Assoc. M., reinstated 
Sept. 8, 1943. 

Irvinc, Tuomas Henry, M., reinstated Sept. 1, 
1943. ‘ 

KIKER, EwIne, Jr., M., reinstated Jan. | 
1943 


RESIGNATIONS 


BERMAN, Morris, Assoc. M., resigned Jan. 1, 
1943. 

Downino, CLAIRE ANSEL, M., resigned Aug. 10, 
1943 

FURLONG, Wray CLirrorp, Jun., resigned Aug 
23, 1943. 

McKee, Jack Epwarp, Jun., resigned Aug. 6, 
1943. 

NEIBERT, JAMes Suivety, Assoc. M., resigned 
July 1, 1943. 

OsBorRN, JouN Epwarp, Jun., resigned Aug. 27, 
1943 


| 
| 
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Applications for Admission or Transfer 


Condensed Records to Facilitate Comment from Members to Board of Direction 


NuMBER 10 


Octroper I, 1945 


The Constitution provides that the Board of Direction shall elect or 
reject all applicants for admission or for tranafer. 
determine justly the eligibility of each candidate, the Board must 


depend largely upon the 
membership for information. 


Every member is urged, 


In order to 


MINIMUM REQUIREMENTS FOR ADMISSION 


LENGTH oF 


therefore, to scan carefully Grave GENERAL REQUIREMENT Acre ,Active 
RACTICE 
the list of candidates pub- 

Q uaihe o design as we as ec 
lished each month in Civu. Member to direct important work 35 years 12 years 
ENGINE ERING and to furn ish Qualified to direct work 
the Board with data which Member - 
may aid in determining the —— Qualified for subprofessional 20 years ay 
eligibility of any applicant. work 

It is especially urged that Qualified by scientific acquire- 
. : Affiliate mentsor practical experience 35 years 12 years 


a definite recommendation as 
lo the 


given in each case, inasmuch 


proper grading be 


charge 
as the grading must be based i¢., 


APPLYING FOR MEMBER 


Baastap, Max Fritajor Hyortrn (Bosrap, Frep) 
San Francisco, Calif Age 40) (Claims RCA 
4.8 RCM 7.0) Sept. 1940 to date Engr.-in-Chg., 
H J Brunnier previously Engr.-in-Chg., 
Glendale (Calif.) Public Service Dept.; Struc 
tural Engr., Gunsealed Bidgs., San Diego 


BENJAMIN FRANKLIN, JR., Kingman, 
Ariz Age 35) (Claims RCA 2.0 RCM 5.1) 
April 1942 to date Capt., U.S. Army; previously 
Mun. and Testing Engr, Robert & Co., At 
lanta, Ga County Engr Athens County, 
Ohio 

Bettows, WarkeN Sytvanus (Assoc. M.), 
Houston, Tex Age 54) (Claims RCA 6.0 
RCM 15.0) 1919 to date in private practice as 
W. S. Bellows Constr. Co., at present Pres. of 
company 

CHANDLER, Baltimore, Md 
(Age 45) (Claims RCA 5.2 RCM 9.6) Sept 
1928 to date with U.S. Engr. Office in various 
capacities, since Aug. 1941 as Senior Engr., 
Area Engr. and Prin. Civilian Asst. to Area 
Engr. (commissioned officer), Aberdeen Prov- 
ing Ground, Md 

Davipson, Ore, Knoxville, Tenn (Age 66) 
(Claims RCA 104 RCM 16.7) Aug. 1910 to 
July 1933 and Sept. 1940 to date with Stone & 
Webster Eng. Corporation in various capacities, 
at present as Div. Supt.; in the interim Supt 


BECKLER 


CCC Camp: farming 
FRANK Carteron, Nelscott, Ore 
(Age 62) (Claims RCA 5.1 RCM 31.0) Sept 


1930 to date on consulting engineering, con 
tracting, and financing 


Evans, Howarp Tasker, San Mateo, Calif 
(Age 49) (Claims RCA 6.0 RCM 8.3) June 1941 
to date Liert. Comdr., CEC, USNR pre 
viously Structural Designer and Engr., Stone 
& Webster Eng. Corporation, Boston, Mass 


Fettows, Frepv Grorcr, Ponca City, Okla 
(Age 57) (Claims RCA 9.3 RCM 17.6) March 
1942 to date Instructor, Univ. of Oklahoma; 
previously with Marland Refining Co. (now 
Continental Oil Co.) in various capacities, 
finally as Refinery Supt 

Griswoip, Harotpo (Assoc. M.), Hart- 
ford, Conn (Age 56) (Claims RC 18.0 D 
10.5) 1930 to date Deputy Mgr. and Deputy 
Chf. Engr., Water Bureau, Metropolitan Dist 
Hartford County, Conn. 

Hunter, Homer ALEXANDER (Assoc M.), 
Dallas, Tex (Age 39) (Claims RCA 6.6 


RCM 93) July 1941 to date Supt., Dallas 
(Tex.) Water Dept.; previously Asst. Director 
of Public Works, City of Dallas, Tex.; Secy. 


and Executive Director, Housing Authority, 
Ft. Worth 

Kiaus, Frev James, Sacramento, Calif. (Age 
61) (Claims RCA 12.9 RCM 18.5) 1929 to date 
City Engr., and (part of time) Acting City 
Mer., Sacramento 

Le VAN, James Henry (Assoc. M.), Atlanta, 
Ga. (Age 38) (Claims RCA 66 RCM 6.7) 
June 1931 to date with U.S. Public Health 
Service in various capacities, at present as 
Water Security Officer 


MARSHALL, James Davies (Assoc. M.), Kansas 
City, Mo. (Age 39) (Claims RCA 4.0 RCM 12.5) 
June 1938 to date Partner, Marshall & Brown 


to cooperate with engineers 


* In the following list RCA (responsible charge 
years of responsible charge of work as principal or subordinate, and RCM (responsible 
Member standard) denotes years of responsible charge of IMPORTANT work, 
work of considerable magnitude or considerable complexity. 


Archts. & Engrs.; previously Cons. Engr., 
Kansas City 

A-trrep Lawrence (Assoc. M.), Seattle, 
Wash. (Age 46) (Claims RCA 5.7 RCM 14.1) 
Oct. 1923 to date with Dept. of Civ. Eng., 
Univ. of Wash., Seattle, at present as Prof. 

NewMaNn, Josepu Parrick, New York City. 
(Age 42) (Claims RCA 5.5 RCM 12.4) Aug. 
1940 to date Constr. Supt., Metropolitan De- 
vice Corporation, Power Plant Design Div., 
Brooklyn, N.Y previously Constr. Engr., 
Associated Contractors; Associate Engr., 
FWA, PWA, New York City 

Princite, Tuomas Barsour, Falls Church, Va. 
(Age 40) (Claims RCA 6.1 RCM 7.4) April 
1942 to date with War Dept., as Engr., and 
(since Aug. 1942) Senior Engr.; previously 
Layout Engr. and Asst. Cost Engr. on construc- 
tion of synthetic rubber plant; with State Road 
Comm. of West Virginia in various capacities. 

ReYNOLDS, FRANK Howarp, Sacramento, Calif. 
(Age 60) (Claims RCA 19.0 RCM 16.0) 1910 
to date Cons. Civ. Engr. with various cities, 
irrigation projects and structural contractors, 
at present as Cons. Engr., Roseville, Calif 

StecMan, Wheeling, W.Va 
(Age 50) (Claims RCA 4.2 RCM 24.5) July 
1927 to date in private practice of civil and 
mining engineering, Wheeling 

Supricer, Epwarp WasHINGTON (Assoc. M.), 
Dayton, Ohio. (Age 36)(Claims RCM 6.3) June 
1942 to date Chf. Rotors Unit, Propeller 
Laboratory, Eng. Div., Wright Field; Capt., 
Army Air Forces; previously teaching at 
Coll. of Eng., Univ. of Illinois, finally as Asso- 
ciate 

Vottmer, ALEXANDER Russett (Assoc. M.), 
Baltimore, Md (Age 37) (Claims RCA 5.2 
RCM 7.1) April 1929 to Sept. 1932 and Oct. 
1933 to date with Whitman, Requardt & 
Smith in various capacities, at present as Prin. 
Asst. Project Engr. 

Watosciey, James Louts, Bethlehem, Pa. (Age 
39) (Claims RCA 4.4 RCM 11.7) June 1926 to 
date with McClintic Marshall Co. (Bethlehem 
Steel Co.) in various capacities, since July 
1943 as Designing Engr. 

Warner, Francts Reysoup, Drexel Hill, Pa. 
(Age 41) (Claims RCM 9.0) Aug. 1936 to date 
Supt., American Dredging Co., Philadelphia, 
Pa., in charge of dredging on canal, airport, 
etc 

Younc, Bert James, New Rochelle, N.Y. 
(Age 57) claims (RCA 12.8 RCM 17.0) at 
present with Jenks & Ballou, Engrs., Provi- 
dence, R.I.; previously on work for U.S. Naval 
Operating Base; Structural Engr., Burns & 
Rowe, New York City; Chf. Elec. Engr., 
Madigan-Hyland, New York City 


APPLYING FOR ASSOCIATE 
MEMBER 


Baun, Apovrpn, Jr., Yonkers, N.Y. (Age 34) 
(Claims RCA 9.5) 1942 to date Field Engr., 
Gibbs & Hill, New York City; previously Engr., 
Consolidated Edison Co., Inc., New York City. 

Benscuerpr, F. (Junior), New York 
City. (Age 33) (Claims RCA 3.2 RCM 1.2) 
April 1937 to date with CEC, U.S. Navy, at 
present as Lt. Comdr 

Brown, FRANK Evcene, Diablo Heights, C.Z. 


§12 


Associate Member standard) denotes 


upon the opinions of those who know the applicant personally ¢ 
well as upon the nature and extent of his professional capesions, 
Any facts derogatory to the personal character or profession 


reputation of an apolices 

should be Promptly comms 

nicated to the Board, 
Communications relating 


RESPONSIBLE 
CHARGE 


Work . 

sa lo applicants are considered 

RCM* strictly confidential, 

The Board of Divectias 

RCA* will not consider the appl 
cations herein contained from 
residents of North Amaries 

5 weno until the expiration of % 

RCM* 


days, and from non-resident 
of North American until te 
expiration of 90 days from 
the date of this list. 


(Age 34) (Claims RCA 7.8 RCM L¥) Fa 
1940 to date with The Panama Canal Balboa 
C.Z., as Asst. Engr. and (since Feb 16g 
Associate Materials Engr.; previously wit 
City of Hammond, Ind., in various capacities 


Buzo, Z1mn1 Jusur (Junior), Cremorne, 
Australia. (Age 29) (Claims RCA 48) Marc 
1940 to date Designing Engr., Gutteridge 
Haskins & Davey, Sydney; previously Stra 
tural Draftsman, Huril & Douglas, Ltd, 
tural Engrs., Sydney; San. Engr, Dept. of 
Public Health, Tirana, Albania 

Cowan, Woopy Leon, Lincoln, Nebr. (Age # 
(Claims RCA 7.7 RCM 0.6) April 1935 to date 
with SCS in various capacities, since July 164 
as Zone Technician 


DARDEN, WILLIAM ALLEN, Jr. (Junior), Daytos 
Ohio. (Age 33) (Claims RCA 29 RCM 64 
May 1942 to date with Corps of Engrs, US 
Army, at present as Capt.; previously with 
U.S. Engrs., Nashville, Tenn., in various capac 
ties 

DeGrarr, Gsoros, Philadelphia, Pa 
(Age 44) (Claims RCA 6.0 RCM 68) 193% 
1931 and 1935 to date Engr., The Austin Co 

FrisHer, JOHN DoNALDSON Forp, Lorain, Ohi 
(Age 43) (Claims RCA 12.5 RCM 82) It 
to date Acting Mgr., Maintenance Parts Dn 
Thew Shovel Co.; previously Highway Desig: 
Engr. (bituminous construction), Foote G 
Nunda, N.Y 

Gricurist, James Josep, Camp Maxey, Ta 
(Age 29) (Claims RCA 8.1) Aug. 1941 to dt 
with Corps of Engrs., U.S. Army, as Pa 
Engr.; previously in business as Gilehm 
Brothers, Gen. Contrs., Las Cruces, N.Ma 
being Mgr. and Constr. Engr 

Grttette, Epwarp Scranton, Chicago, 
(Age 45) (Claims RCA 15.0) 1922 to date i= 
Gillette Publishing Co., since 1928 as Gea. Mgr 
Vice-Pres., and Publisher. 

Green, Cuester Henry, La Canada, Gi 
(Age 38) (Claims RCA 6.8) 1940 to date Stems 
Drain Designer, Los Angeles County Bag 
Office; previously in Los Angeles Coust 
Surveyor's Office, Street Opening and Widening 
Sec., as Asst. to Engr 

Grouman, Grorce James, Sacramento, 
(Age 42) (Claims RCA 12.4) May 1931 toda 
with California Div. of Highways, Sacrame® 
in various capacities, since May 1937 as (8 
puter, Writer and Compiler 

Harrison, Wittiam Epwarp, New York 


(Age 34) (Claims RCA 1.5) May 1942 tommy 
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